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Lock Joint Head Stamping—How to 
Make it and the Tools for It.—II. 


BY W. A. WARMAN AND THOS. A. DICKS. 


Having gotten our stamping ready for 
closing into shape, the next operation is 
to push the piece through the closing die, 
Figs. 12 and 13. Fig. 13 shows the work 
in place, with the loose mandrel which 
pushes through with the stamping, and 
Fig. 14 is a side view of the loose 
mandrel and the punch. The loose man- 
drel B, Fig. 13, has rectangular ends fitting 
the grooves in the die. The punch A has 
its sides planed to fit these grooves. The 
punch is cut away in the center, sufficiently 
to allow the ends of stamping to close 
around the mandrel. 
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punching and driving in the locking 
pieces. This is done by placing the piece 
in the clamping block C, Figs. 16 and 17, 
and pushing onto the mandrel die L., 
clamping tight in the vise B by means of 
the coarse-pitch screw D. 

After punching, the screw is slackened, 
the vise pulled forward, and, without re- 
moving the work, the block C is placed in 
the other end of the vise, put on the man- 
drel N, and clamped as before. Then in- 
sett a piece of metal (curved as shown in 
Fig. 20) between the die F and the stripper 
G, Fig. 16, touch your treadle, and there 
you are—the locking pieces are cut out 
and inserted in place. 

The metal for making the locking pieces 
is most convenient to handle in the size 
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Fig. 12 


The die, Fig. 12, should be hardened by 
the method given for dies 1, 2 and 3, and 
den’t jorget to polish well. This die must 
not fit tight enough to stretch or draw the 
metal; yet it should fit snugly. 

We then place the work on a mandrel 


and strike a blow in the drop dies shown 
in Fic. 21 and 22. This last operation 
sets tc metal and brings the joint to- 
gethe: nicely. See Fig 6 A. Although 
the dr p is nearly an extinct species in 
cycle - .mping shops, we still think there 
are a wv jobs that can be done best with 
adroy These dies are made with a hole 
throu. to fit the mandrel, and are re- 
cessed 9 fit the stamping. The hole on 
the an. ‘ec in the bottom die may be made 
so as 


accommodate several angles. 
M w come to the final operation— 
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Fig. 14 


Fig. 13 
FORMING DIE AND PUNCH. 


shown in Fig. 20, as such a piece makes 
two sets of locking pieces by pushing to 
the stop indicated by the dotted line (Fig. 
17) and reversing for the next cut. Thus, 
there is practically no waste, and they are 
simple and easy to form. 

This set of combination dies for punch- 
ing and locking requires the greatest care 
in its construction. The block A must 
first be planed perfectly true. The vise 
casting is then planed, and a piece of steel 
1@ inch thick, to cover the entire back of 
the vise, securely fastened with counter- 
sunk screws. The clamping blocks CC 
are now fitted and clamped in place by 
one of the screws D. The block A and 
vise B are now clamped together on an 
angle plate on the face plate for boring. 
B may be secured to A by a couple of 











Fig. 21 
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Fig. 22 
DROP DIES. 
small dowels through the thin plate. Cen- 
ter the work with the joint in CC. Bore 


a 1%-inch hole clear through C C, B and 
A. The clamping block may then be re- 
cessed as shown in Fig. 18. Remove the 
block C C and clamp in the other end of 
vise; shift 4, B and C C on the angle plate 
to bring the hole in CC again central. 
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Remove C C and bore the second 14-inch 
hole through A. In setting the angle plate 
for this job, set it exactly parallel to a 
center line drawn across the face plate. 

It will be well to have two pairs of these 
ciamping blocks C C; and before shifting 
to bore the second hole, the second pair 
may be put in and bored. Two pairs will 
enable two uperators to work on a press, 
one pair being emptied and filled while the 
other is in the press. 

Next make the two tool-steel mandrels 
i. and N, securing L with a set screw. 
Shape out L, and fit in dovetailed piece 
shown in sketch. Now make the die F 
and stripper G (do not plane out the cir- 
cular parts), locate /, G central with N, 
lay out and drill the holes through the 
stripper and die and into the clamping 
block CC. You can now use the clamp- 
ing block CC for a jig te drill the holes 
in the mandrel die L. 

A piece should now be milled to shape 
for the punches. Harden a piece of the 
punch steel and use it for a drift to finish 
the holes after working out almost to size. 
The die in mandrel L should have about 
1}2 degrees clearance. Stripper and die, 
G and F, should not have clearance. A({ter 
finishing the holes, F and G are shaped 
cut to the curve indicated in sketch. 


H 
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The dovetailed die piece in L will be best 
hardened in oil, as it is a “foxy” one to 
harden in water; and if made solid with 
the mandrel, it will be next to impossible 
to make it stand. 

The punch for this die is shown in Fig. 
19. The holes for the punches are drilled 
from the die F, Fig. 17. Punches should 
be backed with the dovetailed steel pieces 
K K. 


































































































COMBINATION DIES FOR 





Fig. 17 
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It will be well to keep in mind that the 
dimensions you must keep accura'e are 
inside; therefore make your punches and 
r-andrels exactly to finished sizes. The 
dimensions given on the sketches are for 
stamping 14%x1%4 inches of stoci-—the 
quality we use, .065 inch thick, annealed 
after the second operation. Some stock 
will require to be annealed after each »per- 
ation, and much of the stock, so! for 
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“dead s...”’ will not stand the work, no 
matter ) v treated. The quality of stock 
a factor in the amount of clear- 


will als 
ance bet. cen punch and die, Fig. 3. 

For se points, and for the size of 
blanks re can be no arbitrary rule. 
You w’ be safe on the blank given for 
this st 1g, with any stock, as there is 
suiffici lowance made for trimming off 
the st: d edges. 

Niag Falls, N. Y. 

A A a 
Frog and Switch Planer. 

We istrate herewith, by an outline 
sketch. ig. 1, some features of a frog 
and s h planer which have recently 
come t> our notice. We refer to the 
method of bracing the housings and the 
method of mounting the bull wheel shaft, 
which are obviously the result of careful 
study of the strains to be provided for. 
The system of bracing speaks for itself 
as being final in its disposition of the metal 


for maximum stiffness. 

Some whose opinions of what is correct 
in outline are merely a reflection of what 
is common practice, may be disposed to 
criticise this design from the standpoint 
of looks, and it is not impossible that some 
may even call it ugly; but those who have 
absorbed the fundamental truth that true 
beauty in machine design can only exist 
in consequence of the perfect adaptation 
of means to ends, being in iact the expres- 
sion of such adaptation, will look upon 
this construction in its true light as a 
work of art. Despite its almost universal 
use, the parabolic outline is not correct 
forthis purpose. That outline gives a beam 
of maximum strength for a given weight 
when, and when only, the beam is of uni- 
form thickness. When flanges are put 
upon the housings, as they must be on the 
front faces and often are on the rear, and 
when holes are cut through as they always 
are, the parabolic form loses its signifi- 
cance entirely and is no longer appropriate 
for the strains to be met. The only cor- 
rect outline for these conditions is the one 
seen here—a series of straight’ braces 
meeting the upright flanges at various 
points. The parabolic form with a back 
rib, is practically a crooked brace, and a 
crooked brace is as fundamentally wrong 
as is a crooked post, and for the same rea- 
son—a fact which is lost sight of in archi- 
re ral work quite as often as in machine 

€sigi 


It is interesting in this connection to 
note the staying powers of tradition on 
machines of long-established position. It 
is an undoubted fact that the outlines of 
mach nes which are comparatively new- 
comers in the shop, are better in this re- 
spect ‘an those of the old-timers. Lathes 
were «bout the first standard tool, and 
were such long before any intelligent 
stud, of these questions was made, and 
ther re more nightmares perpetrated 
in late legs than in any other feature of 
mac! tools—and bad outlines in lathe 
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details are by no means confined to their 
legs. The planer came in later than the 
lathe, and average planer design as a 
whole is, in this particular, far superior to 
average lathe design. The milling ma- 
chine is still newer, and many milling ma- 
chines, as well as many special modern 
tools, leave little to be desired. It would 
seem as though in designing a new tool on 
which tradition has set no stamp, the de- 
signer feels himself free to follow what 
education indicates as correct, arid in de- 
signing a tool of an old type, the fear of 
appearing to be too radical, or of offend- 
ing someone’s prejudices leads to a con- 
stant repetition of what is known to be 
wrong, because it is “the practice.” 

The mounting of the bull wheel is also 
shown in Fig. 1. It will be seen that the 
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cuts, 2 inches wide with 1-16 inch feed, but 
is capable of much more. One of the ex- 
hibits of the manufacturers is a chip from 
a steel rail 2 inches wide by 3-16 inch 
thick. The planer is made by the G. A. 
Gray Company, of Cincinnati. 


4 AA 
Boring Long Cylinders. 


Editor American Machinist: 

In regard to your answer to Question 
(18), “Is it practicable to bore a 6-inch 
cylinder, 12 feet long, with a boring head 
215-16 diameter, with traveling head?” 
It is very doubtful if this method will 
give good results. The cutter head will 
probably follow the core hole, and make 
a crooked job. It is not customary to use 
a cannon drill for this purpose either, al- 


Fig. 2 
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Fig. j 
FROG AND SWITCH PLANER. 


housing is carried forward below, and in 
it is placed the bearing of the bull-wheel 
shaft—thus providing solid metal without 
joints between this bearing and the cross- 
rail. Another feature of value in such 
heavy work is the side bearings of the 
table on the bed, shown in Fig. 2, and 
designed, of course, to resist the tendency 
of the table to lift in the V’s under the 
pressure of heavy side cuts. Additional 
rigidity is also secured by the very deep 
top brace and the great thickness of the 
housings, which measure Io inches across 
the face on a 36-inch machine. On this 
size of machine the cross-rail is 18 inches 
deep, and the saddles are 24 inches long. 
The bull wheel is of 2 inches pitch by 9 
inches face, of steel, and cut from the 
solid. The ratio of belt to table speed is 
194 to 1. These dimensions indicate the 
rugged character of the work which the 
tool is capable of. In ordinary work on 
steel rails the machine is designed for two 


though undoubtedly it would be a way to 
do it. In boring printing-press molds, 
which demand round, straight and smooth 
holes, it is the practice to pull a double- 
end cutter through the holes, afterwards 
pulling a reamer through for finishing. 
Undoubtedly, this is the most rapid as 
well as the most accurate way to do the 
job. The boring bar being in tension, 
the cutter head remains central and does 
not follow the core hole. The mold or 
cylinder must be held in a vertical posi- 
tion. Bores of any diameter, from 2 
inches up, and of any reasonable length, 
can be finished in this manner very cheaply 
and rapidly. 
HENRY BINSSE. 
Newark, N. J. 
A A A 

On the day this paper appears we shall 
have a new Administration at Washing- 
ton. We shall hope it will bring all the 
prosperity expected of it. Success to it! 
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Bicycle Spoke-Threading Machine. 

We present herewith an illustration of 
an improved bicycle spoke threader which 
is the outgrowth of experience with a 
preceding machine, and besides being de- 
signed with special reference to the pro- 
duction of better threads than are often 
made on spokes, will thread them very 
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lever, shown at the side of the machine in 
Figs. 2 and 3, clamps the spoke and en- 
gages the nut with the lead screw by means 
of acam, which also automatically releases 
the nut at the proper time. These parts are 
shown in Fig. 1, the nut being above the 
lead screw. After thus raising the hand 
lever and engaging the lead screw, the 





Fig. 1. 





Fig. 2. 














Fig. 3. SPOKE-THREADING MACHINE. 


rapidly also, being partly automatic in its 
action. 

In operating this machine, the spoke is 
placed in the vise with one end against the 
adjustable stop shown at the left in Fig. 
1. The vise jaws are moved by right and 
left hand screws, thus always bringing the 
work central. A movement of the hand 


spoke is threaded, the dies are opened, 
the spoke is withdrawn and dropped and 
the head closed by means of automatic at- 
tachments. The pump shown in Fig. 1 
throws a strong stream of lubricant on the 
work at the cutting point, thus removing 
all chips, as well as keeping the work and 
dies cool. If desirable, the head may be 
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opened at any time by pressing ©n the 
hand lever arranged for this purpo «, and 
shown in front of the die head in Fi. . 
Any desired pitch of thread can ‘e cyt 
by using a change gear of the same num- 
ber of teeth as the number of threa s per 
The die head 


inch to be cut. sur- 
rounded by an oil shield, which pr. vents 
the oil from being thrown around. This 
was removed when the photographs were 
taken, and is shown in the oil pan ir Figs 
I and 3. 

The lead screw has ratchet thre ‘s, is 
relatively large in diameter, and re:ieves 
the dies and work of all but the purely 


torsional stress. 

Comparatively few threads are used in 
the dies, the lead screw being depended 
upon for the pitch; accuracy in this re- 
gard being thus secured. This, wit! the 


forced lubrication, high and uniform 
speed, solidly held dies that open and 
clear the thread as soon as completed, is 
found in practice to avoid many of! the 


ditticulties usually encountered in thread- 
ing spokes. The machine is made by the 
Detrick & Harvey Machine Company, 
Baltimore, Md. 


6 A & 
Humbug About Bicycles. 


The daily newspapers have for some 
time employed men who write every day 
from a column to two columns«of more or 
less interesting matter regarding bicycles 
and bicycle riders. These writers usually 
do very well so long as they confine them- 
selves to the gossip and news pertaining 
to wheeling, but when they touch upon 
mechanical matters, they usually succeed 
only in contributing to “the gaiety of na- 
tions.” 

Here is one who writes for the “New 
York Times,” for instance, describing an 
improved bearing seen at the recent cycle 
show, and who says that “only three balls 
are used, the inventor’s claim being that 
he thereby does away with six-ninths of 
the rolling friction on each end of the 
hub, or twelve eighteenths in all, and so 
allows no motion to go to waste.” It is 
also explained that the balls are seven- 
eighths of an inch in diameter, and that 
this is to gain a “proportional leverage 
over the three-eighth balls ordinarily 
used.” If this man should conclude to 
abandon newspaper work, he could exsily 
secure a good position as a professor of 
mathematics. 

It is, however, small wonder that the 
public is misled on mechanical mat‘ers 
pcitaining to bicycles, when we cons der 
that many of the features of bicycle shows 
or exhibitions are simply humbug; noth- 
ing more or less. For instance, the 1an 
who holds a spindle in his fingers 1 4 
vertical position, and spins upon it the 
hub of a bicycle wheel, and shows you 
that his wheel bearing thus set in mc ion 
runs much longer than the bearing o/ an- 
other builder, is simply humbugging. He 
is using an ordinary lateral bearing <{ a 











March ;, 1897. 
wheel a> « thrust bearing—running it in a 
position ° which it is got designed to 
run in <«:°vice—and we all know that. the 
best thr. : bearing and the best side bear- 
ing are 0 entirely different things. We 
also kno. that the length of time a bearing 
will spix .ithout any load upon it whatever 
is absolutely no indication of the value 
of the -caring for actual use, and any 
such ex bition literally gives not even a 
scintilla of evidence in favor of the bear- 
ing which spins longest as the best; yet 
the public and the wheeling correspond- 


ents of the daily papers are, of course, 
greatly impressed by such humbuggery. 


A A A 


Proposed Extension of the Use of 
Compressed Air on Men- 


of-W ar—II. 
BY P. A. BARTLETT, P. A. ENGR., U.S. N. 


The ventilation is arranged for, partly 
by the method of allowing the air to es- 
cape intothe compartments from the heater 
pipes (thus supplying the pure air needed) 
and partly by allowing the impure air to 
escape. At one of the upper corners of 
each compartment, or at several points 
well up at the top in a large compartment, 
there are ducts leading to ventilators 
above the bridge deck. Many of these 
pipes combine as they lead towards the 
ventilator, the duct constantly becoming 
larger. These ventilators are plainly 
marked “Exhaust,” and are always trim- 
med away from the wind, so that there is 
always a natural draft upwards from each 
compartment. Non-return valves, to pre- 
vent water from flowing from one com- 
partment to another, in the emergency of 
a compartment being flooded, are fitted at 
the openings of each of these pipes. 


ECONOMY AND UTILITY. 


Considering the air machine as a single 
machine, there is unquestionably a great 
loss in the use of air; but when we con- 
sider the use of air on board ship, it is 
questionable whether there is a loss of 
efficiency or not. In the first place, the 
fact of centralizing the power as far as 
possible is a source of economy; then it 
should be remembered that most of the 


machines run by air as described above, 
are used only at intervals and only for 
short periods, and sometimes not for days 
or weeks. Before using these machines, 
if steam: be used as the motive power, the 
heat c»pended in heating the cylinders, 
valves and casings is largely lost, as this 
heat is ‘eft to be dissipated after the ma- 
chine ‘s stopped.' The steam’ in the 
steam snd exhaust pipes leading to the 
machin= is cooling constantly all of the 
time, » hether the machine is in use or 
not. !: « valve adjoining the auxiliary ex- 
haust be closed as well as the valve at 
the m chine, the steam inclosed in the 
Pipe i dled and the heat entirely wasted. 
The stam in the long auxiliary steam and 


exhau 


pipes is constantly cooling, and 
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heat is constantly being lost. There is no 
loss with the use of air, except the regular 
economic loss of reconverted energy, 
which, of course, is very large, to be 
sure, the leaks in the two cases being 
about the same. There are none of the 
losses above mentioned, the engines start- 
ing at once also, which is a very impor- 
tant consideration. When the one valve 
is closed at the machine, no loss occurs. 
If the valve at the top of the central plant 
room be closed as well, the air contained 
between these two valves remains ready 
for use, with no loss. Another important 
loss from using steam comes from the 
long lines of exhaust pipes, with their 
many joints at bulkheads; and at the 
ends of sections of pipes, the many slip 
joints and valves. These may all leak, 
and a loss of vacuum occurs that it is prac- 
tically impossible to prevent. The larger 
losses may be found; but the little ones, 
that combined make up a big leak, cannot 
be remedied. When all the exhaust lines 
are in the one room, and all are short and 
go directly to the condensers in the same 
compartment, it is quite feasible to have 
a good vacuum, and thus add to the 
economy of the centralized plant, as 
against the poor vacuum for the exhaust 
from all the detached machines, in the 
case of the use of steam everywhere. 

Other important economies come in the 
first cost. Only one small uncovered pipe 
leads to each machine. The pipes for the 
air pressure are not as expensive as the 
copper ones, worked by hand, for the use 
of steam. Double the number of these 
pipes and valves have to be led to ma- 
chines all over the ship, with the added 
expense of drain pipes, slip joints, bulk- 
head stop valves, and traps in quantities, 
zeny one of which latter might pay for the 
line of air pipe required. Expensive pipe 
coverings must be fitted to these steam 
and exhaust pipes, drains, traps, etc. The 
air pipes are simply painted. 

With the three sizes of engines and 


-pipes, only three sizes of spare parts need 


be carried for all the auxiliary machines, 
and few of each. Pipe jointing material 
is largely saved. 

A distinct saving in many ways is found 
in the use of oil. Any kind of lubricating 
oil may now be used in the air cylinders, 
as none of the oil gets back into the boil- 
ers. Any cheap variety of lubricating oil 
will do, instead of the special, vacuum- 
treated, expensive oils generally used in 
steam cylinders. Another featuré is the 
longer life of the machines, from the use 
ef air in the cylinders instead of steam. 
The oil is not burned out by the hot steam, 
and the residue does not settle on the 
surfaces of the cylinders and in the clear- 
ance spaces as a hard deposit, difficult to 
remove and rendering the action of the 
pistons irregular. Less oil will do the 
work, and the oil remains as oil until used 
up. 

In case of a pipe shot away in action, 
the advantage of the use of air is overpow- 
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ering, as in one case life-giving air is sup- 

plied, and the other brings death. 

COMPARISON WITH THE USE OF ELEC- 
TRICITY. 

In the cases of electricity and air, it is 
first remembered that both are recon- 
verted energies, and neither can be as 
economical as steam, theoretically. With 
the present appliances, there seems to be 
no doubt that electrical energy is obtained 
with more economy than air energy. 
Theoretically, electricity is the perfect 
source of power for the auxiliaries on 
board ship; but practically, it fails regu- 
larly, in spite of the strenuous attempts 
to have it used for all purposes. Possibly 
it might do better if it were under the 
centrol of engineers on our men-of-war; 
but even then there are many reasons why 
electricity is not the proper force to use 
for this purpose. Electric power is led 
from the dynamos in main lines to all 
parts of the ship where needed for auxil- 
iaries. Branches from these main lines go 
to the different machines. In case of the 
grounding of one of these branches, that 
main line must be shut off, and no ma- 
chine connecting with that line can be 
used. The leak is a very hard thing to 
find under the best of conditions, with all 
the quiet of ordinary routine, and often 
it takes hours and sometimes weeks to 
locate it. Sometimes it is not found at all, 
and the dynamos run months with 
grounds that cannot be discovered. After 
the locating of the leak, the repair must 
be made. This is generally a short piece 
of work. In battle it would be practically 
impossible, in the noise and confusion, to 
locate a leak at all. Thus all the machines 
on that line become inoperative. The 
smallest and most unimportant machine 
in the ship may cause the stopping of 
many important ones. Also, when we 
find that almost daily electric appliances 
are out of order, it is sure that this source 
of energy is not yet in such a state of ad- 
vancement as to justify its use for any- 
thing that must be sure to go, except 
under the most extraordinary circum- 
stances. 

If one of the main lines of electric con- 
duit becomes suddenly shot away or 
grounded, the chances are many to one 
that the dynamo will be ruined before that 
line is switched off or the machine 
stopped. Then all the machines are ended 
on that line, and all electrically driven ma- 
chines in the ship are stopped if the dy- 
namo is shut down while another one is 
being started. The leak is still to be found 
and remedied. 

The currents could not be sent by sepa- 
rate lines from the dynamo to each ma- 
chine, as the loss of energy would be al- 
together too great, from the increased re- 
sistance. 

Another great source of danger from 
the use of motors about the magazines and 
ammunition hoists, or where powder is 
handled, is from the possibility of sparks 
setting a few grains of powder afire. It 
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is said that modern powder does not ignite 
in this manner, and it is true enough for 
the powder for the larger guns; but 
powder that will ignite is on board, and is 
liable to be where it may cause just the 
catastrophe that all say is so improbable. 
It is better to keep sparks away from 
where powder is being handled, especially 
when the methods of handling powder are 
so crude as at present and the men so 
careless. Also, there is the possibility of 
fire from electricity—small possibility, to 
be sure, on a modern-built ship; but still, 
the chance is there. 

An air pipe could be shot away with loss 
cnly to the machine to which the pipe 
leads, the escape of air being generally 
a godsend in the hot places below. The 
air compressor in the central plant room 
would have to make a few strokes a min- 
ute faster, regulated by the governor, till 
word is sent to the room to close off the 
valve to the defective pipe. If word be 
not sent, the device in the central plant 
room attached to each pipe shows at once 
if the pressure falls abnormally in any 
pipe, and the attendant closes the valve. 

The small pipes for air are not more 
expensive than the electric wires, junction 
boxes, wooden coverings and insulations 
at bulkheads. 


SUMMARY. 


Air is better than steam for auxiliary 
use on board ship, for the following rea- 
sons: The ship is cooler in summer, and 
men are not debilitated by the heat; there 
are no hot bulkheads all over the ship; 
the auxiliary machinery and pipes last 
much longer; half the number of valves, 
pipes, etc., are needed; there are no ven- 
tilating blowers, the heater lines doing the 
work; there is great saving in cost of 
plants and in the cost of oil; no pipe cov- 
erings are needed; the machines are ready 
for use at once; there are fewer men on 
watch in port, and more for general work; 
the launch is ready at any moment, at sea 
or in port; there is no smoke, heat, etc., 
and only one man is required. 

It is needless to say that all the machin- 
ery is in charge of the chief engineer of 
the ship. 

If it be found that the theoretical scheme 
in this hurriedly written article be not en- 
tirely possible in practice, a portion oi 
the idea may be carried out. Possibly, by 
using steam for the largest machines, the 
general idea could be carried out for the 
rest of the machinery. It is certain that 
something must be done to relieve the 
officers and crew of our men-of-war, of 
the suffering from the terrible heat on 
these ships in summer. 

A aA aA 


A Wrought Steel Pulley. 


We illustrate herewith a pulley which 
is of interest both as a pulley and also as 
an article of manufacture. It is made up 
of sheet steel pressed into shape cold, 
without castings or forgings (unless the 
bolts and rivets be called forgings), and 
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without machine-tool wo-k, in the or- 
dinary sense of turning, planing, or drill- 
ing. Even the joint between the halves 
is made with the shears, supplemented by 
heavy pressure when the halves are 
formed in shape—the result being a joint 
which, on inspection, would be assumed 
to be planed. 

A feature of the manufacture is the 
slight amount of waste involved in the 
processes followed, as indicated by the 
fact that the weight of the finished pulley 
is greater than that of the sheet metal 


from which it is made—the bolts and’ 
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the pulley is put together. The hub js 
formed of half sleeves to which are riveteg 
the hub sections of the arms, while outside 
of these are the clamps for pinching the 
pulley on the shaft. Our understanding 
of the formation of the spider, including 
three spoke halves and a hub section, is 
shown in Figs. 3, 4 and 5, from which the 
economy of material secured in the manu. 
facture of the pulley will be plain. A 
piece of sheet metal of the form shown in 
Fig. 3 is first slit as there shown. After 
slitting, the end is bent up as shown in 
Fig. 4, when, the hub portion being fur- 
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Fig. 5 


WROUGHT STEEL PULLEY. 


rivets adding more weight than the 
punches and shears remove. 

The general appearance of the pulley is 
shown in Fig. 1, but its construction will 
be better understood from Fig. 2. The 
rim will be seen to be divided circum- 
ferentially through the center, a flange be- 
ing turned inward for riveting the halves 
together and also to furnish an attach- 
ment for the arms. The outer edge of the 
rim will also be seen to be rolled, in order 
to provide for the use of pins to insure the 
pulley halves forming a fair flush joint. 
This roll also provides a round edge to 
the pulley, which is, of course, desirable. 
Examination of Fig. 2 will show how 


ther bent as shown in Fig. 5, the slit por- 
tions take the form of radial arms. The 
hub section is riveted to a half bush, a8 
will be seen more clearly in Fig. 2. 

The split bushing system for adapting 
the same pulley to different sizes of shaft 
will be employed, as with wood pul 
leys, but in this case the split bushes will 
be of steel. | We have always be eved 
the interchangeability growing o.t 
this system of bushings to be the chiel 
factor in the popularity of the woo pul- 
ley, and it will, no doubt, have the same 
effect with this. This pulley is, of coursé, 
much lighter than those of cast iron and 
is even said to be lighter than those of 
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wood, while of its strength there is, of 
course, 10 doubt. To this the corruga- 
tions in “he arms contribute greatly. 


The pulley is the outgrowth of large 
experience in the working of sheet metal 
cold by ‘ts inventor, Mr. Thos. Corscaden, 
and it is being placed upon the market by 


the American Pulley Company, of 18th 
and Ha nilton streets, Philadelphia, Pa. 
A A A 


A Serrating Machine. 


We present herewith front and rear 
views of a machine designed especially for 
work of a somewhat peculiar nature, and 
called a serrating machine. It is used 
mainly for serrating the edges of sickles 
used in reaping machines, but is also 
adapted to similar work on other pieces, 
such as header-plates, band-knives, straw- 
knives, etc. 

In its method of operation and the work 
it produces, the machine somewhat re- 
sembles a file-cutting machine, and its 
object is to produce a surface somewhat 
similar to that of a float file, the serrations 
being formed by a rapidly striking chisel, 
placed at the extremity of a vibrating arm, 
which strikes from 800 to 1,000 strokes 
per minute. 

The front view of the machine is shown 
as adapted for reaper knives, and these are 
clamped by a lever upon the top of mov- 
ing slides, which slides are moved by the 
worm gearing and friction clutches shown 
at the rear of the machine. These friction 
clutches are thrown into engagement by 
the levers seen at the extreme right and 
left, and are automatically released at the 
proper point, gravity then returning the 
slides to their initial positions. 

The vibrating arms are moved by the 
cams upon the overhead shaft. Powerful 
springs which are inclosed in the spring 
cases (seen most plainly in the rear view 
under the arches) give the motion in the 
opposite direction, and impart to the blow 
the quality of spring or quick recovery, 
which is necessary where such operations 
are performed with such great rapidity. 

As will be seen by the engravings, all 
necessary stops and adjustments for var- 
ious kinds of work arte provided, and 


the machine forms an interesting example 
oi a large class of special machinery used 
in manufacturing operations. It is made 


by the Webster & Perks Tool Company, 
Springfield, O. 
Aa AoA 


, 


“i-ngineering,” London, quotes from 
the “Shipping World” that our belted 
cruiser “New York” cost, with extras, 
twenty-three cents per pound. If we mis- 
take not, we have known Corliss engines 
bui for three cents a pound. Luxuries, 
Oi course, come high; Corliss engines are 
mer-!y useful. - But it is certain that where 
any good reason for constructing naval 


ves<°'s exists, there is reason for making 
thes. as good as possible, regardless of 
thei- cost. 
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Some Examples of Grinder Work— 
An Improved Twist Drill—An En- 
gine Crosshead—T he Corliss Wrist- 
plate Motion Discarded and Dis- 
credited—An Approach to Perfec- 
tion in Machine Construction—A 
Shop with Decent Sanitary Appli- 
ances. 

It seems to me, Mr. Editor, that there 
are too many of us who fail to realize that 
there are really two distinct and import- 
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found in tool-rooms only, and no one 
ever thought of putting a piece of work 
into them unless the work was of hard- 
ened steel, which needed to be true and 
round, and could not be made so in a 
lathe. The grinder was looked upon solely 
as a means of producing refined or super- 
fine work, costing a good deal of money, 
and a great many good men who ought to 
know better still regard it in this light 
only. 


A SERRATING MACHINE. 


ant functions of the universal grinder in 
machine construction. Most of us are 
familiar with one branch of its legitimate 
work, but I am continually encountering 
good mechanics who seem to be entirely 
ignorant of its other and perhaps equally 
important field of usefulness. 

When these machines first began to be 
seen in our machine shops, they were 


I can perhaps best show the fallacy of 
this view by describing some jobs which 
I saw being done in the shops of the Davis 
& Egan Company, at Cincinnati. There 
were a number of these jobs, and I give 
sketches of two typical ones at Fig. I. 
Both these pieces form minor parts of 
feed mechanisms, and do not require to 
be at all fine pieces of workmanship. The 
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lathe would finish them good enough for 
all practical purposes, and does finish 
similar parts in most shops, with entire 
satisfaction, so far as quality of work is 
concerned. They are made of machinery 
steel, and are formed from the bar in a 
turret-head screw machine, the box tools 
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is formed at the top of them, and a strip 
of brass, suitably formed, is slipped into 
this d vetail, as shown, and soldered. It 
is more expensive than the common 
method, but it has the advantage that 
much less of the drill needs to be cut 
away for a given oil-carrying capacity, 
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Fig. J 
LATHE WORK DONE WITHOUT A LATHE. 


bringing the sizes within about .003 inch 
of the finish. The outward end of each 
piece is centered by a tool provided for 
that purpose in the turret, and afterwards, 
the other end having been also centered, 
they are put upon dead centers in the 
grinder and finished to gage. No lathe 
work whatever is done upon them, and 
the point I wish particularly to call atten- 
tion to is, that the lathe is not discarded 
because it will not do such work good 
enough, but because the screw machine 
and the grinder will produce the work at 
lower cost. Its incidental superiority of 
finish and accuracy is, of course, not ob- 
jectionable, but is, at least, not the con- 
trolling consideration in this case. The 
enlarged ends of these pieces are pinions, 
the teeth of which are cut while the pieces 
are held by the centers, and thus the tooth- 
cutting is true with the bearings, though 
the tops of the teeth, which are not 
ground, may not be precisely true, and do 
not require to be. 

These jobs, and lots of others like 
them, might in this and other shops, form 
profitable subjects of study by very many 
who still retain the idea of the universal 
grinder, which prevailed in the early 
seventies and for some time after, but has 
now been displaced among the best in- 
formed, who know that a good deal of 
plain unhardened work may be finished 
and brought to size on the grinder more 
cheaply than in any other way, entirely 
regardless of the fact that its work is 
usually superior to that of the lathe. 

AN IMPROVED TWIST DRILL. 

We have heard a good deal lately about 
twist drills with lubricant tubes in them. 
They are wonderfully efficient and inter- 
esting, and Mr. Chard, the superintendent 
of the D. & E. shops, showed me a drill 
devised by himself, quite a while ago, 
and which seems to me to have some ad- 
vantages peculiar to itself. At Fig. 2 I 
show a section of it. Instead of solder- 
ing brass tubes in the grooves, a dovetail 


and the strip is very securely held; mak- 
ing a neat and good-looking job. 
AN OLD SHOP REJUVENATED. 

One of Cincinnati’s interesting shops 

(which, however, is not in “Cin’ti” at all, 
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Fig. 2 
SECTION OF DRILL. 


but across the river in Covington) was 
built long “befo de wah,” and locomo- 
tives were at first constructed within its 
substantial stone walls. It would scarcely 
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story is a gallery only, and extends 
around all four sides of the building, in. 
stead of two or three sides, as is now the 
fashion. At or near each of th. jour 
angles formed by the interior line -{ this 
gallery, is a round iron column, and on 
each of these columns is a jib crane, the 
four cranes covering pretty nearly, if not 
quite, the whole lower floor space. Mr. 
Stanwood, who manages this shop, 
wanted to raise the lower pintle or point 
of support for these cranes, in order to 
gain head-room; and to get a good bear- 
ing on the column where none had been 
originally provided, he made a two-part 
mold of the end of the strut which was to 
embrace the column, put' it in place, and 
poured in melted zinc, thus forming on 
the column a solid ring of zinc, which 
gives an excellent bearing, obtaire ! with 
little expense or trouble. 
AN ENGINE CROSSHEAD. 

The engine made here has been the sub- 
ject of illustration in the “American Ma- 
chinist,” and will be remembered by many 
as an example of originality in design. 
No other engine that I know of is just like 
it, and as the subjects of piston-rod fasten- 
ings, and of the proper arrangement of 
crosshead pin, have been under discussion 
lately, it may be worth while to glance at 
the sketch, Fig. 3, which shows the cross- 
head used on this engine. The piston rod 
is not “fitted” to this crosshead at all, in 
the ordinary sense of the term. It just 
passes through a hole in which it “fits like 
a rat’s tail in a barrel’’; or, in other words, 
is made so loose that, when things get 
out of alignment, it is only necessary to 
slack one of the nuts on the piston rod, 
restore the rod to its proper position, and 
tighten up the nut again. The pin is an 
absolutely plain cylindrical piece, of one 
size from end to end, and is held in place 
by clamping it tight by means of the studs 
and nuts shown, the cheeks of the cross- 
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Fig. 3 
A SIMPLE CROSSHEAD. 


do for a locomotive shop now, but it an- 
swers the purpose of a stationary engine 
shop very well, and is occupied for that 
purpose by Houston, Stanwood & Gam- 
ble. Though forty years old, or over, 
this shop has some of the features gen- 
erally considered quite modern. It is 
80 feet square, two stories, but the upper 


head being split for that purpose. 1 
crosshead is certainly a very simple 
to make, and it seems to me that its s: 1 
plicity is not its only recommendatiot 
THE CORLISS WRIST-PLATE DECLARE! 
HUMBUG. 

At Lane & Bodley’s I found them te 

ing an. engine which I suppose will 
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class. asa Corliss. It has Corliss valves, 
but wrist plate whatever, and if you 
spe. ‘o Mr. Lane about this, he may 
gi’ u a shock by declaring that much 
of vorship of the wrist-plate motion 
is superstition, and that there is 
no , good in it which cannot as well 


be ined otherwise. On this new en- 
- is using two eccentrics, and mak- 


gi 
ing .-e connection as direct as possible 
fro ie of these to the steam valves, and 
fron. ‘he other to the exhaust valves. It 
mal.- a handsome engine, and there are 
oth: points about it which we may know 
mor. about some other time. 
sOME LARGE ROLLED BARS OF STEEL. 
Something I saw in this shop leads me 
to wonder if anyone knows just what the 


limit of size is for rectangular bars of 
rolled steel. Two bars I noticed on the 
floor were 1034 x 334 inches, 30 feet long, 
and were beautiful specimens of rolling— 
smooth, straight and accurate to specified 
dimensions. A large hydraulic press is 
to be built in and for use by the L. & B. 
shops, and these bars are to constitute the 
side or tension members of the frame. 
The Carnegie establishment was asked to 
state how close they could come to speci- 
fied sizes on such bars, and they refused 
to fix any limit of variation whatever— 
even an inch. All they could be induced 
to say was, that they would do the best 
they could, and their best turned out to 
be as good as could be asked, and better 
than would be expected by most of those 
who know something of the difficulty of 
accurately sizing such large pieces in the 
rolling mill. They vary from size not 
much, if at all, more than many ordinary 
small bars. The press of which they are 
to form a part, is to exert a pressure of 
500 tons; there is to be 11 feet space be- 
tween the bars, and the cylinder will be 
16 inches diameter, 4 feet stroke. 

THE NEAREST APPROACH TO PERFECTION 

IN MACHINE CONSTRUCTION. 

In a room by itself in the basement, 
under the office portion of the shops of 
Warner & Swasey, at Cleveland, is a ma- 
chine, the general form of which is cylin- 
drical, about 4 feet diameter, somewhat 
less in hight. A machinist, looking it 
over casually, might say: “That is a fine- 
looking machine, and must have cost as 


much as $2,000 to build.” It has actually 
cost about $10,000 so far, and will cost 
more by the time it has received the last 
finishing touch; the difference between 
what would be the cost of an ordinary 


we'l-constructed machine of similar de- 
sien. and this one, being explained by 
the ‘act that this is one of those rare ma- 
ches in which any cost whatever is 
‘dered to be justified so long as a 
n r approach to absolute perfection 
Cay De attained thereby. 

“‘e machine is an automatic dividing 
or -raduating engine, designed to place 
ur finely finished surfaces of silver— 
to ve naked eye—invisible lines upon the 
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circles and verniers of astronomical in- 
struments, by which such extremely deli- 
cate angular measurements as those con- 
nected with the investigation of stellar 
parallax are made. 

Surmounting the cylindrical frame or 
base of this machine, is a plate, 42 inches 
diameter, which revolves in a horizontal 
plane by means of a worm which engages 
with worm teeth cut in the outer edge of 
the plate. In the upper face of the plate 
are three rings of silver, which are grad- 
uated with lines so fine as to be scarcely, 
if at all, visible, except with a microscope; 
several of which latter are placed at dif- 
ferent points about the circle for this pur- 
pose. The circle itself is attached to a 
taper spindle or shank, which extends 
nearly, or quite, to the bottom of the 
machine, and has been fitted to its bearing 
as perfectly as the highest skill will attain; 
a very refined process of grinding to- 
gether being the last operation. Most of 
the weight of the moving parts is borne 
upon a ball thrust bearing at the bottom, 
which is supported upon three points, so 
that it can adjust itself freely and exert 
no disturbing influence upon the main 
bearing. 

An idea of the refinement of fit of this 
large spindle in its bearing, may be gained 
from the fact that it is found, by trial, that 
when the plate so supported as to turn 
freely, it will turn hard if the spindle is 
lowered in its bearing so much as one- 
thousandth of an inch. 

It is a well-recognized fact that no 
graduating engine can be made absolutely 
perfect when its work comes to be tested 
by the marvelously refined methods at 
command of the skilled astronomer, who 
deals with single seconds of arc as we 
deal with thousandths of an inch; and 
when we consider what a second of arc 
means, and that on this circle of 42 inches 
diameter an error of one second of arc 
would mean the displacement of a line, 
only a very little over one-tenth part 
of a thousandth of an inch, we begin to 
have some appreciation of the kind of 
target which is aimed at in the construc- 
tion of such a machine. It is certain 
that the error in the machine is less than 
this amount, but just how much less is not 
yet determined. The machine is, as Mr. 
Swasey expressed it, “only roughed out” 
as yet, and the work of refining and per- 
fecting it is yet to be completed. 

Very admirable dividing machines have 
previously been constructed, both in this 
country and in Europe. It has been hoped, 
and Messrs. Warner & Swasey will now 
go so far as to express the rather strong 
hope that this machine will prove to be 
nearer absolute perfection than has been 
heretofore attained. We can all join in 
this hope and in the satisfaction to be de- 
rived from the prospective advance 
toward perfection attained by machine 
constructors, and my further hope is that, 
when the proper time comes, the “Amer- 
ican Machinist” will be able to give its 


25-178 


readers a full, detailed and illustrated ac- 
count of this machine. 

DECENT SANITARY APPLIANCES IN A 

SHOP. 

To go from the discussion of this grad- 
uating engine to the subject of shop 
water-closets may perhaps be suggestive 
of the transition from the sublime to the 
ridiculous, but the sanitary arrangements 
of shops are receiving more attention than 
was formerly the case, and it is being rec- 
ognized more and more that an abomi- 
nation is just as abominable in a shop as 
anywhere else. 

In another portion of the same base- 
ment is a row of water-closets as good 
in every respect as can be found in most 
first-class hotels. The woodwork is of 
finished cherry, all the modern and most 
approved sanitary plumbing and fixtures 
are there, and as in the case in hotels, 
there is a man, part of whose duty it is to 
see that this place is kept in order and in 
no way abused. The usual spring-closed 
doors provided in such places are here, 
so that the same degree of privacy is se- 
cured that is considered appropriate for 
other people; in short, all the disgusting 
and degrading features of such places, as 
usually found in machine shops, are con- 
spicuous by their absence, and there seems 
to be a full and complete recognition of 
the fact that machinists can appreciate 
decency, and can be as decent as any 
other class of men if afforded the same 
chance. I wish the shop proprietors who 
maintain some of the disgusting, self- 
respect-destroying, abominable nuisances 
I see in my travels, could look upon this 
place in Warner & Swasey’s shop, and 
think what it means in the way of decency 
and humanity, and in attraction for self- 
respecting, intelligent and ambitious men. 

USEFUL COMBINATION OF A RATCHET 

DRILL AND A STRING. 

In going about the shop with Mr. 
Swasey, we noticed something suggestive 
of the story about the boy who tied 
strings to the engine to do the work of 
valve-opening and closing which he had 
been hired to do. There was a Gray 
planer which had been provided with a 
post at one side of the bed in front of 
the housings, and this post was fitted with 
a vertically moving saddle for the pur- 
pose of planing side cuts on pieces too 
high to go under the cross-rail. As there 
is not a great amount of such work to do, 
it had not been thought worth while to 
provide this saddle with automatic feed, 
but it was intended to be fed by hand, a 
hand-wheel being placed at a convenient 
hight at the side of the post, and con- 
nected to the vertical feed screw in the 
post by a shaft and spur gears at the top. 

Impelled thereto, probably, by con- 
siderations similar to those which actuated 
the boy, the man who was running this 
planer had replaced one of the spur gears 
at the top of the post by a Renshaw 
ratchet drill, the handle of which pro- 
jected horizontally out over the planer 
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platen. “Attached to the handle were two 
long pieces of twine, one carried forward 
and attached to a stake in the planer 
platen, and the other carried back and 
similarly attached. Thus the planer 
platen, in moving back and forth, swung 
the handle of the ratchet drill first one 
way and then the other, and did the feed- 
ing automatically; the amount of slack in 
the twine determining the amount of 
swing of the handle, and thus the rate 
of feed; and as the pawl in the ratchet drill 
is reversible, the feed could be up or 
down, as might be desired. ~ 

It was plainly to be seen that Mr. 
Swasey appreciated the ingenuity of the 
trick, which was evidently as new to him 
as to me. 

S. T. FREELAND. 
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front inclines inward from the base. The 
construction favorsaccurateand legitimate 
machine work throughout, and a remark- 
able accessibility of parts is secured. The 
valve is of the piston type, controlled by 
a compact automatic shaft governor. 
When for any reason desirable, a thrott- 
ling governor may, of course, be used. 
The arrangements for oiling the various 
running parts are, as will be seen, a pro- 
minent feature of this engine. One oil 
tank is provided near the top of the cyl- 
inder, and independently controlled sight 
feeds distribute the oil to the several 
points requiring more or less constant 
lubrication. The running balance of the 
engine has been made a subject of careful 
study, with the result that, notwithstand- 
ing its high speed, it runs very smoothly 

















A COMPACT LITTLE ENGINE. 


A Compact Little Engine. 

We are enabled in the accompanying 
half-tones to lay before our readers an 
interesting little engine recently added to 
the list of W. D. Forbes & Co., engineers, 
Hoboken, N. J. It may be well at the 
outset to get a realizing sense of the di- 
mensions of this engine, and then of the 
power it will develop. It is, as engines 
go, a little engine, the cylinder being 5 x 5 
inches, running at 500 revolutions per 
minute, and with 100 pounds boiler pres- 
sure developing 10 horse-power, with 
good economy for a single-valve engine. 
The engine is similar in general design to 
the well-known line of vertical engines 
produced by this company. The cylinder 
is mounted on three steel columns, the two 
at the back being vertical, while that in 


and without vibration. The makers seem 
to have realized throughout the necessity 
of care in every particular as essential in 
the production of a successful and satis- 
factorily running and enduring modern 
engine. The total weight of the engine as 
shown is 306 pounds. 
A A A 


Mr. Barnacle on the Navy. 

“Frequent in perusing the papers I see 
how no able seamen won't ship in these 
new cruisers, though the Navy wants ’em 
bad,” Bill Barnacle remarked, looking 
over a tabulated list of disasters to Uncle 
Sam’s White Squadron. 

“T’ve noticed the same complaint re- 
garding the scarcity of men,” said the 
lubber. “Seems to mea sailor would take 
pleasure in wearing a beautiful uniform 
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and cruising in one of those big w 1ite 
ships. Why don’t they enlist?” 

“It is singular how curious w’y ‘hey 
don’t,as mariners is supposed to be priver 
fools,” Bill replied thoughtfully. “1 rey 
must be pre-judiced, I take it, aga-nst 
these here battle-ships wot sinks, sone- 
times, afore the mooring chains is cas: off 
at the dock. Blow me, if I’d sign in no 
floating machine shop wot’s liable to 
swamp or turn turtle if they ever gets ier 
into deep water. Look wot’s happened 
already to the fleet, and some of the 
blooming hookers ain’t never been away 
from the dock, either. And likewise look 
at wot befell them as did.” 

Mr. Barnacle paused in absolute <is- 
gust to ruminate on the disgraceful co 
duct of our war-ships. 

“This here navy ain’t wot it used to h 
he went on, somewhat sadly. “No proper 
out-and-out A. B. can sling his dream- 
ing sack in one of these here findy sickle 
cruisers and be happy. Boilermakers, 
machinists and Swede painters is wot they 
wants these days. Wot’s the use of sailors 
when there ain’t no ropes, no rigging and 
no hauling and climbing? Nothing but 
electric buttons and hydraulics and similar 
gear, wot gets out of order and busts 
regular. Boat davits is the only ropes; no 
decks to holystone and not a smudge of 
tar from stem to stern. W’y, blow me 
down, if the camphor in the dress suits of 
squab midshipmen isn’t the only thing an 
able seaman can smell aboard them ships.” 

“Have you ever sailed in one of the 
modern battle-ships?” asked the lubber. 

“No,” said Bill, “and likewise I won't: 
but I’ve knowed mariners wot has. They 
tells me that with continual painting and 
wiping it off accidental with their clothes,: 
and losing thumbs in patent gun gear and 
acting proper polite, they might as well 
be janitors in Harlem. Wot’s the use of 
signing as A. B. ina ship where you walks 
to the mast, presses a button and rides up 
to the main top or masthead in a bloom- 
ing elevator? Next we'll hear of barber 
shops and restaurants and life insurance 
offices in the fighting tops, and likewise 
art studios and weather bureaus. When 
hollow masts with elevators takes the 
place of rope ladders and legs it’s time for 
the mariner to tie up ashore. 

“Besides, wot’s the sense of going 
the bottom in an iron coffin, or sinking 
alongside of docks and being laughed 2t 
by all the lubbers in creation? Sailors 
don’t throw much swell on land, but they 
rates some pride at sea if the ship behave 
herself and gives ’em a chance. But wot 
a holy show the navy does make of mari 
ers, to be sure! Ship’s always in a mug: ' 
mess somewhere, and being logged in t 
newspapers. Look at ’em on the ot! 
side! There’s the coast defender ‘Mo 
terey,’ built in San Francisco to blo 
war-ships out of the water twenty mil: 
away. The day she was ready for sea th 
headed up the bay to Mare Island for 
more repairs and runs into a bloominz 
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herring net. For three days this here 
terror of the seas hangs in the net with 
her propellers fouled in the snarl of 
‘s, while the Dago fishermen cussed 


mesh 
frighiful. Farmers and duck-shooters 
comes off in boats and gives the able sea- 


men the horse-laugh, while divers is be- 
low . caring away dead herring and busted 
net 

it was terrible,” the lubber mur- 
mured, sympathetically. 

‘Likewise the survey boat ‘Ranger’ 
makes a ass of herself,” Bill continued, 
wit: disgust oozing from every pore. 
“Sixty machinists works six months re- 
pairing the ‘Ranger’ for a trip to Alaska. 
She gets under way and is seventeen days 
making Port Townsend, Wash. All this 
time her vitals is thumping fearful day and 
night. Nobody can sleep, and the engi- 
neers roasts their blooming ears listening 
at hot steam chests and iron bulkheads to 
locate this here pounding. Just as she 
crawls into port the ‘Ranger’ breaks 
down. They overhauls the engines and 
finds a eight-pound monkey wrench in 
the main cylinder, left there by the brainy 
bosses at Mare Island. So the Govern- 
ment charters a tug at $600 per day to 
tow the ‘Ranger’ back to them turtles for 
more repairs. 

“These here samples,” concluded Bill, 
with a rippling string of oaths, “is w’y I 
claim the navy is a proper de-lusion and 
likewise fake.”—Charles Dryden, in New 
York “Journal.” 

A A A 


Repairs of Electrical Machinery—IV. 
BY A. R. HARRIS. 
Multipolar Armatures. 

In former articles upon this subject it 
has been shown how the wire is wound 
upon ring armatures of the two-pole type, 
and also how the terminals of the coils 
are connected with the commutator seg- 
ments. To complete the subject, so far 
as it relates to two-pole machines, it 
would be necessary to explain the wind- 
ing and connections of drum armatures; 
but as we can lead more naturally from 
two-pole ring armatures to multipolar 
ring armatures, we will in this article con- 
sider the latter type. 

The only difference between a two-pole 
and a multipolar machine is in the num- 
ber of poles that surround the armature; 
but this difference leads to a change in 
the path of the currents through the arma- 
ture coils, this change consisting in re- 
lucing the amount of the armature ring 
traversed by the current in passing from 

ne brush to the other, from one-half of 
the circumference to one-quarter or one- 
eighth, or some other portion dependent 
‘pon the number of poles. If the machine 
as four poles, there will be four separate 
urrents traversing the armature wire; and 

it has six poles, there will be six cur- 
‘ents; and for eight poles, eight currents; 
nd so on for any number of poles. This 

‘rangement of currents with respect to 
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the poles can be well illustrated by means 
of Fig. 1, which shows, diagrammatically, 
a four-pole armature with the ends of the 
poles in their proper positions. It will 
be noticed that counting around the circle, 
if the first pole we start from is positive, 
the next one will be negative, and the 
next to that will be positive, and this 
will be followed by another negative one; 
that is, the polarity changes from pole to 
pole, and any pole will be flanked by poles 
of the opposite polarity. This order is 
true whatever the number of poles may 
be. Remembering the action of the two- 
pole machine, it will be at once under- 
stood that the currents flowing in the 
armature wires on the outside of the ring 
will all run in the same direction if under 
a pole of the same polarity; that is, in the 
figure, the currents in the quadrant be- 
tween arrows I and 2 will be in the same 
direction as the currents in the quadrant 
between arrows 3 and 4, and the same will 
be true of the currents in the two remain- 
ing quadrants. From this it follows that 
if, in the two opposite quadrants, the cur- 
rents flow toward the commutator end, 
in the other two they will flow from the 
commutator. At the points where these 
four currents meet, they will be running 
in contrary directions. These meeting- 
points are where the arrows are placed. 
Now, if all the coils are wound just the 
same as on a simple two-pole armature, 
and are connected with the commutator in 
the same way, it is evident that the seg- 
ments upon which the brushes abc and d 
rest will be connected with the armature 
coils in which the opposing currents 
meet; hence, if leading-off wires are at- 
tached to these brushes, they will convey 
the current to and from the armature, 
the currents entering through brushes 
a and ¢ and passing out through b and d. 

In the figure it will be noticed that each 
current traverses one-quarter of the cir- 
cumference of the armature; if the ma- 
chine had six poles, the arc traversed by 
each current would be one-sixth of the 
circle, and for any number of poles the 
arc occupied by each current would equal 
the circumference divided by the number 
of poles. 

The method of connection shown in the 
figure is the simplest of all, and is known 
as parallel connection. It can only be 
used with a number of brushes equal to 
the number of poles. The connections 
with the commutator are just the same as 
in the case of a two-pole machine, and 
when the coils are wound one on top of 
the other, the same precautions must be 
followed to avoid making false connec- 
tions. In the majority of machines in 
actual use, this style of connection is used; 
but in some cases it is changed so as to 
get rid of the complication arising from 
the increased number of brushes, or so as 
to increase the voltage of the current. As 
will be seen, the pressure developed by 
the armature in the figure is proportional 
to the effect of only one pole, but the 
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amount of current is equal to thé product 
of two poles. Ii, however, the currents 
of the two opposite quadrants were con- 
nected in series, the amount of current 
would be that developed by one quadrant 
only, and the voltage would be equal to 
that of two. It might be inferred from 
this that we could take the current com- 
ing out through brush b and return it 
through brush ¢c, and thus double the 
pressure; but this would not lead to the 
desired result. The only way to add the 
pressure of one quadrant to that of an- 
other is by cross-connecting the armature 
in such a manner that the armature coils 
of the opposite sections are interlocked, 
so to speak, with each other; that is, so 
that the current can pass through a coil 
of one section, and then a coil of the other 
section, and then return to the first sec- 
tion, and so on until all the coils are con- 
nected. With a four-pole armature, the 
armature is cross-connected by joining 
the coils that are diametrically opposite; 
with a six-pole armature, the coils con- 
nected are one-third of the circumference 
apart; and for any number of poles, the 
distance between the connected coils is 
equal to the circumference divided by one- 
half the number of poles. To cross-con- 
nect the armature in the figure, we would 
commence with the first left-hand coil in 
the upper quadrant of the armature, and 
connect the end coming from the outside 
of the ring with the first commutator seg- 
ment on the left-hand side of the upper 
quarter of the commutator. From this 
same segment a wire would be run to the 
inside end of the first coil on the right 
side of the lower armature quadrant, and 
the outside end of this coil would be con- 
nected with the first segment on the right 
of the lower quarter of the commutator. 
From here a wire would run to the in- 
side end of the second coil in the upper 
quadrant, the outside end of this coil be- 
ing connected with the second upper 
commutator segment. Thus the connec- 
tions would alternate, first with the upper 
part of the commutator, and next with 
the lower, until finally all the coils would 
be connected with the commutator. By 
tracing the path of the current in this 
case, it will be seen that if it passes through 
an upper coil it will next follow through a 
lower one, and then return to the second 
upper coil, from whence it will go to the 
second lower coil and return to the third 
upper, and from there to the third lower 
coil, and so on all the way around to the 
starting point. 

In connecting an armature in this way, 
it is necessary to observe that if the num- 
ber of coils in each division of the arma- 
ture is the same, when we come around 
to the last coil it will be found that there 
is no end for it to connect with except 
the inside end of the coil next to it; and, 
although this connection would not disturb 
the electrical equilibrium, it would not be 
symmetrical, mechanically, and would 
lead to considerable confusion, especially 
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when repairs are to be made. To obviate 
this difficulty, and also for the purpose of 
rendering the connections uniform, in a 
mechanical sense, it is universally cus- 
tomary to leave out one coil in what would 
be the last section if we reckon from the 
point from which the connection with 
the commutator is commenced. Why it 
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can be well understood from Fig. 2, in 
which the connections of an eight-pole 
armature are shown. The coils are re- 
duced to thirty-two, which is at the rate 
of four to each pole, so as to simplify the 
connections, and for the same reason they 
are separated by a wide space. The full 
lines running from the coils to the com- 
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ends, and the dotted lines the inside ¢: 
Starting with the top coil, its outside « 
is connected with segment 1, its ins; 
end 2 connects with segment 2, which, 
solid line, connects with outside end 2 »{ 
coil one-quarter of the circumfere: 
from the first coil—which is as it show 
be, there being eight poles. Inside end 


of this coil connects with segment 3, a: 
this segment with outside end 3 of 
third coil. The inside end 4 of this < 
connects with segment 4, which, by so'i 
line, connects with the fourth coil. 
inside end of this coil connects with ¢! 
segment 5, which is just ahead of ti 
starting-point. Ifthe connections are fol- 
lowed out, around and around, until the 
segment marked 32 is reached, it will be 
found that the only place where the in- 
side end of this can connect is with seg- 
ment 1; and to do this, the connection 
would have to be made directly under the 
coil, instead of one-quarter of the circle 
ahead, as in all the other connections; 
but if the 32d coil is dropped, and also the 
32d segment, the end of 31 that connects 
with this segment will go to the next one 
ahead, which is segment I. 

With this style of winding, the brushes 
must be one-eighth of the circle apart. 
How to trace out the proper ends to con- 
nect in a damaged armature, with this 
style of winding, will be explained-in an- 
other article. 


is necessary to resort to this expedient mutator segments represent the outside 
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Letters from Practical Mien. 


Allowance for Press Fits. 


Editor American Machinist: 

In your issue of January 28th there is 
an interesting article on “Fits,” and I 
think that a great many readers can learn 
a deal on this subject in regard to the 
allowance necessary to give a desired 
pressure. Since inside micrometers have 
become so cheap, a workman can readily 
tell what allowance he has given a crank 
pin or a driving or truck axle. When you 
say that a 4-inch axle turned .o15 larger 
than the wheel bore can be put in place 
with a pressure of 30 tons, I think you 
are mistaken, and I am sure that every- 
day practice in locomotive shops will 
prove it. “Modern Machine Shop Prac- 
tice,” Rose, page 364, makes mention of 
a test to determine what amount of allow- 
ance was necessary, by Mr. Coleman Sel- 
lers, with the following result: If a whee! 
seat on an axle measuring 474 inches 
diameter, 7 inches long, was turned .007 
larger than the wheel bore, it would re- 
quire a pressure of about 30 tons to force 
the wheel home. This, I am sure, is 
ordinary everyday practice. No doubt 
some of the readers of the “American Ma- 
chinist” in the Baldwin or Schenectady 
shops, that have been fitting crank pins 
and driving axles in steel wheels, will be 
able to tell us something interesting in 
regard to what allowances are used (in 
this kind of work, and giving lengths and 


Fig. 1. MULTIPOLAR ARMATURE—PARALLEL CONNECTION. 
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MULTIPOLAR ARMATURE-—SERIES CONNECTION. 
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diame' <s of fits) to get the pressures re- 
quirec. TERI. 

[The figures which we gave were from 
a respe table source. Those of our pres- 
ent cc espondent, it will be noticed, are 
a litt ss than one-half of what we gave. 
As intimated, there are so many 
vari: conditions that there is a possi- 
bility ‘or a wide range of discrepancy. If 
we h a soft and open cast-iron hub and 
a wrought-iron shaft with rough-turning 
and rot quite round on the one hand, 
while on the other we have the best of 
steel] and of workmanship, it would not 
be surprising if a greater difference than 
this occurred. It is satisfactory to know 
that the latest facilities and the latest prac- 
tice are far in advance and more general 


than was prevalent only a few years ago, 
and if our friends will favor us with up- 
to-date information in this line we will be 
glad to put it where it will do the most 
good.- -Ed.] 

A A A 


Balancing Reciprocating Parts of 
Engines. 
Editor American Machinist: 
Two interesting letters to your paper, 
on the weights of reciprocating parts, by 
Mr. Griffin and Mr. Chas. T. Porter, are 
especially valuable as throwing light upon 
a subject recently presented to the York- 
shire Engineering Society, of England, 
by Mr. J. S. Raworth. Mr. Raworth 
states that high-speed, short-stroke, verti- 
cal engines of the Willans, Westinghouse, 
Belliss and “Universal” (designed by Mr. 
Raworth) type, usually operate very 
quietly. One of these engines—the Bel- 
liss—is double-acting. Mr. Raworth at- 
tributes this smooth running to inclosed 
crank cases and the extravagant. lubrica- 
tion obtained thereby. Mr. Porter and 
Mr. Griffin believe that smooth running 
can be obtained by proportioning the 
reciprocating parts so that the maximum 
pressure on crank pin due to inertia of 
these parts shall equal or slightly exceed 
the effective initial total pressure of steam 
on piston as the cranks pass their centers. 
Heretofore, sufficient weight of recipro- 
cating parts with high enough speed has 
not been considered practicable. 
! am of the opinion that the very short 
‘ke, high-speed engine possesses this 
sirable feature—to wit, high inertia 
pressure with small weight of reciprocat- 
ing parts. An investigation of the amount 
© maximum pressure on crank pin 
caused by inertia, shows that with a given 
pi ton speed and weight of reciprocating 
Parts, the pressure varies directly as the 
iber of revolutions. 
“he total maximum pressure on crank 

as they pass the centers due to in- 
e of reciprocating parts, equals the 
c ntrifugal force of a weight (equivalent 
he total weight of these parts) sup- 
d to be concentrated at crank-pin 
er, and making the same number of 
r: olutions as the shaft. 
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If W =total weight of all reciprocating 
parts in pounds, 

S = stroke of engine in feet, 

N = number of revolutions per minute; 
then this centrifugal force will equal 

WSN?*, 
5866 

If expressed in terms of piston speed, 
then, because stroke in feet equals yy 
where T equals piston speed in feet per 
minute, centrifugal force equals 

WTN, 
11722 

Given four engines, each with 500 
pounds weight of reciprocating parts, 
operating at 450 feet piston speed, mak- 
ing 75, 150, 300, 450 revolutions per min- 
ute, respectively, then the total pressure 
on crank pins becomes, respectively, 
nearly 1,500 pounds, 3,000 pounds, 6,000 
pounds and 9,000 pounds. This shows 
how short stroke and high speeds develop 
inertia. A well-known instance of this 
lies in the fact that long-stroke Corliss en- 
gines, making 60 to 80 revolutions, re- 
quire no counterbalancing—at same pis- 
ton speed, a short-stroke, automatic en- 
gine requires excessive counterbalancing. 
In the former case the vibration is so 
slight that the bed plate readily absorbs it; 
in the latter it has to be absorbed in an- 
other way. In either case the actual coun- 
terbalancing weight’ to theoretically bal- 
ance inertia of parts, if concentrated at 
crank pin, would be the same. 

There is one phase of the question not 
considered by Mr. Griffin and Mr. Por- 
ter—to wit, the transfer of pressure from 
one slide to the opposite slide during the 
stroke. Slide knocks are sometimes the 
most difficult to prevent. If the piston 
and crosshead are being dragged or 
pushed—varying during the stroke—the 
pressure may be rapidly changed from one 
slide to the other, and is not confined to 
one slide entirely. This change of pres- 
sure, however, may be beneficial for lubri- 
cation. 

J. B. STANWOOD, 
The Technical School of Cincinnati. 
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Cast-Iron Lathe Spindles and Cross- 
head Pins. 
Editor American Machinist: 

Noticing your reference to a 48-inch 
lathe with a cast-iron spindle, reminds me 
of striking a job, thirty years ago, run- 
ning a 72-inch lathe with cast-iron spindle 
and boxes. This lathe had been in use 
about half the time for at least ten years— 
probably longer—some of the time on 
work as large as it would swing, and some 
of the time on shafts no more than 6 
inches or so in diameter. I used to think 
this lathe would turn the journals and 
fits of such shafts better than any lathe I 
had used up to that time. Not from neces- 
sity, but for purposes of observation, I 
hoisted the spindle out of its bearings. I 
was surprised at the almost absolutely 
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perfect condition of both journals and 
boxes. There was scarcely evidence of 
wear anywhere, and no cutting whatso- 
ever. I do not suppose this would be the 
case with many cast-iron boxes and 
spindles, but it was true of those. 

I know of at least one firm of steam 
engine builders who went from steel te 
cast-iron crosshead pins, some years 
since, because cast iron suited their pur- 


poses better. G. 
AA’ 
A Chuck for Punch Work—A Broach 
—Broaching Gears. 


Editor American Machinist: 

I send you a cut of a chuck for punch 
work, or, in fact, any work from round 
stock that you wish to have run nice and 
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CHUCK FOR PUNCH WORK. 





AN IMPROVED BROACH. 


true, and that is too large for the regular 
split chucks of your small lathe. It would 
be of no use on screw-machine work, or 
any other piece-work; it is too slow. It 
is made of a solid piece of tool steei, is 
fitted onto the spindle of the lathe, and is 
operated by the long spanner shown im 





a eres 


SS ee 


2 ee 


att uae pars 
Sek 


er omysr a oe 


pi AP aR etc 3 a 


A 

t 
i 
i 

9 
ty 

im 


eee 








178-30 


the foreground. The boys call it the 
Pratt & Whitney chuck, as a part of the 
design was stolen from a similar chuck in 
use in their shops, but the double cone 
shown is, I think, original with us. 

The design of the chuck is shown so 
clearly in the cut that it needs no descrip- 
tion. 


I am aware that some diemakers object 
to the use of round steel in punches, and, 
if wanted, a set of octagon bushings could 
be made to fit the sizes of steel in use. 

The cost of the chuck, as made, was 
about $14. It would cost less if it-could 
be bought outside, but as made in the 
shop, it comes under the head of “invisible 
costs,” referred to in your editorial some 
time ago. 

The second sketch is of a broach that 
is designed to cut a good chip, and still 
leave a smooth hole. I think, as a rule, a 
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The Torque of the Triplex Pump. 
Editor American Machinist: 

I have made it a point to cultivate lazi- 
ness all my life, and one form of it I have 
developed to pretty near perfection. I 
never do anything if I can help it; but 
when I do anything, I want to make it go 
as far as possible, and that is why I send 
you what follows. It is a kind of killing 
two birds with one stone. A friend occa- 
sionally imposes upon my laziness, and I 
recently received from him the following, 
which explains itself, or at least explains 
that it asks for an explanation. He says: 

“T notice that where a pump is to be 
driven by transmitted power, and espe- 
cially where an electric motor is employed, 
the single or double plunger pump has 
now been generally superseded by the 
triplex pump. I understand, of course, 
that the triplex pump is used in order to 
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the case, but must present it in its <im- 
plest form. I assume that all the pumps 
at present to be considered are sin«le- 
acting or plunger pumps, and we will have 
to do with only the working stroke. The 
return stroke of the pump, of coirse, 
takes some power, but we need not here 
have anything to do with that. The an- 
gular thrust of the connecting rod is iso 
to be taken into account in a comp ete 
analysis of the case, but we may neg ect 
this also, and assume here that the © n- 
necting rod is of infinite fength, or ‘at 
the resistance of the pump plunges is al- 
ways in the same or parallel lines, «nd 
always at right angles to the axis of ‘he 
driving shaft. 

The operation will be readily und 
stood by reference to the diagram, Fig 1. 
We draw the semi-circle A BC of anyco 
venient radius—the larger the better—di- 
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broach does not geta fair show; it is started 
in a hole, and then an irresistible force 
is put behind it, and it is bound to go 
through the hole, whether there is any 
cut to the thing or not. In the broach 
shown, the bulk of the stock is removed 
by the coarse teeth on the lower end of the 
tool; then the teeth on the upper end come 
into play, and the angle of the teeth being 
reversed, and also made very fine, it leaves 
a nice smooth hole. 

I wonder no one has started the idea 
of broaching the teeth in gears and pin- 
ions. Make a set of dies, each one 1-32 
smaller than the preceding, and then pile 
up your gear blanks and force them 
through. The first cost of the dies would 
be high, but once get a set done, and you 
could produce the gears as fast as a boy 
could take them away. 

I am aware that this idea is a little wild, 
and I expect to get “called down” for it. 


J. L. Lucas. 


DIAGRAM OF PUMP TORQUE. 


get a more uniform resistance or load on 
the driving shaft. Now, I would like to 
know how much advantage there is in us- 
ing the triplex pump, over the single 
plunger or double-acting pump. I sup- 
pose it is quite a little work to figure this 
out; so, if I am asking too much, I hope 
no one will be offended.” 

I did my best for him in the way of an 
explanation. I know, of course, that the 
torque, or torsional resistance of the power 
pump, in its various forms, has been 
worked out over and over again by the 
pump people and others directly inter- 
ested; but I do not remember to have seen 
the matter published, at least as regards 
the triplex pump, in such a way as would 
be available to mechanics in general; and 
as many of the readers of the “American 
Machinist” are doubtless interested as 
well as my personal correspondent, I ven- 
ture to lay my work before them. 

I cannot go into all the refinements of 


vide it into sectors of 10 degrees each, and 
draw the several radii, 1, 2, 3, 4, etc. This 
gives us 18 sectors. As we intend to use 
the same diagram for single, duplex and 
triplex pumps, it is desirable, on account 
of the triplex, to have some number that 
is a multiple of three, and the number 
might be greater or less than I have se 
lected. We now assume a certain lengt! 
of line to represent the constant resistan¢ 
of the pump plunger when doing its wor! 
Say that the radius of the semi-circle is ° 
inches; then we may assume for this lin 
a length of 1 inch, and we then draw th 
several lines aaa, each of this length an 
all parallel with the diameter A C. Refe 
ring to sector 5, we next draw the line 
parallel to the radius; then the tangent 
and the line i parallel to the tangent. | 
this construction we now have the lin 
a as the diagonal of the parallelogran 
t ctr, and the force or resistance repre 
sented by the line a is resolvable into th 
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forces represented in intensity and direc- 
tion by the lines and c. The line ¢, wher- 
ever it occurs in our diagram, represents 
by its -ogth the relative intensity of the 
turni: force required to overcome the 
pump: resistance of the plunger at that 
point « the revolution. It is not neces- 
sary will be seen, to draw the line 4, 
and we have only done it in the one in- 
stance .o complete the parallelogram, that 
the c: ire operation might be seen. We 
have now in the several lines ¢ ¢t ¢ a repre- 
sentat.on of the tangent force required 
at eo: point of the half revolution of the 
crank when driving one plunger against a 
certain water pressure. 


It is to be remembered that the equal 
sectors represent not equal distances 
traveled by the plunger, but equal angular 
distances traversed by the crank. When 
the torsional force required is low, as 
toward the ends of the stroke, the travel 
of the crank is proportionately greater for 
the distance traveled by the plunger, or 
rather the travel of the plunger is propor- 


C 
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diagram would be equally correct for 
the two strokes of one double-acting pis- 
ton. The torque for the second semi- 
revolution of the crank driving the single 
plunger wouid, of course, be only what 
was required to lift the plunger against 
more or less atmospheric pressure and to 
overcome the friction of the packing. The 
torque for the working stroke is about as 
bad as can be, being nothing at each end, 
very high in midstroke, and constantly 
fluctuating between these extremes, and it 
is not to be wondered at that a more 
equable distribution is sought. 

The torque for the triplex pump is 
shown in Fig. 3, and it is evidently far 
preferable to the preceding. There is no 
dead center. The cranks are always driv- 
ing either one plunger at or near mid- 
stroke, or two plungers whose combined 
torque is only a little greater, so that the 
fluctuations of the line, although frequent, 
are within a very narrow range. 

The hights of the several perpendiculars 
in Fig. 3 are determined just as those in 
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Fig. 2 
TORQUE OF DOUBLE-ACTING PUMP. 
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Fig. 3 
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TORQUE OF THE TRIPLEX PUMP. 


tionately less for the same angle of revolu- 
tion. 

Having now the several tangents ¢ ¢ ¢t for 
the different angular positions of the 
crank, we proceed to get them together 
where we can see them all at once and 
realize their proper relation to each other. 
We draw the line A B, Fig. 2, and lay off 
37 equidistant points, erecting at each 
point a perpendicular, thus forming 36 
equal spaces, which may be taken to rep- 
resent a complete revolution oi the crank. 
We may number these perpendiculars to 
correspond with the numbers of the sev- 
eral radii in Fig. 1, and we then lay off 
upon each perpendicular the length of t 
ior the corresponding radius, continuing 
the operation until the entire semi-circle 

1 I to 19 has been traversed. Connect- 

ine these points by the continuous curve 
' C, we have a graphic representa- 

of the torque of a single plunger 
pump. If there are two plungers driven 
‘ranks opposite, or at 180 degrees, the 
jue for the entire revolution is repre- 
‘ed by continuing the previous opera- 
1 for the other half revolution. The 


+ 


Fig. 2 were determined, only that the at- 
tention cannot be confined to a single 
crank. Beginning with No. 1, the crank 
in that position, being ‘on the center,” 
finds no torsional resistance; but when one 
crank is at I, another crank is at 13; and 
so we have ¢ 13 for the length of the first 
perpendicular, ¢ 2 + ¢ 14 for the second, 
t3-+¢15 for the third, and soon. When 
No. 7 is reached, the next crank ahead has 
finished its work, and the one crank works 
alone from No. 7 to No. 13, inclusive. 
There we have ¢ 14 + ¢ 2,¢ 15 + ¢ 3, and 
so on continuously. 

Figs. 2 and 3 are drawn to the same 
scale, and it will be noticed that the sev- 
eral perpendiculars in Fig. 3 are not as 
high as they should be if the entire values 
of t were taken from the diagram. They 
are, in fact, only two-thirds as high. I 
have assumed Fig. 2 entire and Fig. 3 to 
represent the torque of pumps of equa! 
total capacity, so that for each separate 
plunger of the triplex pump the torque 
should be only two-thirds of that for the 
duplex or the double-acting pump. 

St. Louis, Mo. Cyrus T. BRowN. 
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A New Key. 

A writer in “Engineering,” London, 
suggests, for securing wheels to shafts, 
the styles of keys shown in the accom- 
panying sketch, Fig. 1 being preferred. 
Referring to Fig. 1, the writer says: “The 
two ‘flats’ of the key should be parallel, 
and may be quite clear of the shaft and 
the boss of the wheel, but the four edges 
must be slightly tapered. By varying the 
angles of the edges, the tangential and 
radial forces (from driving the key) may 
be adjusted to any desired proportion.” It 
is not stated that such keys are in use any- 
where. 
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The Abingdon Thread. 


Some time ago a prominent manufac- 
turing establishment asked us for infor- 
mation about the Abingdon thread. We 
had to confess that this was a new thread 
to us, but we have been investigating, and 
now have a set of seven taps and dies of 
this system, which we have measured. 

They were made, we think, in England, 
but by whom we do not know. They are 
very crude affairs, judged by our tool- 
making standards, and seem to be in- 
tended to conform to the Whitworth 
thread so far as shape is concerned. The 
dies are marked as shown in the first 
column of the table below. The taps 
measure as shown in the second column, 
while their pitches are as shown in the 


third: 


Mark. Diameter. Pitch 
16G 064" 56 
is 075” 56 
> in .087” 64 
” .096” 60 
i a” 46 
i” ans" 48 
10 “ ia" 42 


These diameters are in each case a few 
thousandths larger than the corresponding 
gage numbers of the “British Imperial 
Standard Wire Gage,” which became the 
legal standard in Great Britain in 1884. 

The thread is supposed to have origi- 
nated in the Abingdon Works, Birming- 
ham, and is used to some extent on gun 
work. By this company it has also been 
applied to bicycle manufacture, and has 
been copied by others in England. 

This thread seems to be little better 
than an example of how the addition of 
one needless gage leads to other things 
equally useless or worse. We cannot ac- 
count for the curious variations of pitch, 
but suppose they just happened so. 
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Notice. 

We take this means to say to foreign 
subscribers, many of whom have written 
us, that, owing to the excessive foreign 
postage, we cannot give the club rates 
outside of North America. 

A A A 
A Professor’s Idea of American Ma- 
chinists. 

Herr Von Meyenburg, a Swiss engi- 
neer, is making an extended tour through 
American shops, with a view to gathering 
information regarding our methods and 
products. At Worcester, Mass., he was 
interviewed by the reporter of a local 
paper, “the Gazette,” with very interest- 
ing results. From this interview we pre- 
sent some extracts elsewhere. Following 
its publication, Professor Webster, of 
Clark University, sent a communication 
to the same paper, which has created 
some commotion among the mechanics 
of the town—which is about equivalent to 
saying all the inhabitants of the town. 

Professor Webster makes the state- 
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ment that “there are not in Worcester to- 
day five first-class mechanics,” and as an 
illustration of what he means, asks— 
“How many men are there [in Worcester] 
who can cut a micrometer screw? How 
many men are there who can make a 
straight-edge, or who know how to build 
a machine to make one?” He follows this 
by the statement that “the amount of 
mathematics that is taught our engineer- 
ing students is painfully small, and would 
be ridiculous in Germany”; instances the 
Niagara turbines as a combination of 
“American brute force and Swiss brains”; 
and states again that the “instruments of 
precision used in this country are built in 
Germany or Switzerland.” 

All of this is simply an illustration of 
the difference due to the point of view. 
The professor’s remarks are as one-sided 
as are those of the self-vaunted practical 
man, whose chief delight is in sneering at 
theory. No man’s opinions are of any 
value on subjects of which he knows 
nothing, and the sneers of the man who 
shouts “theory” as soon as someone pro- 
poses to apply a Fairbanks scale and the 
rule of three to a problem, find an exact 
antithesis in the views of a man who 
looks upon the construction of any ma- 
chine—be it the Niagara Falls turbines or 
any other—as a mere matter of brute 
force. 

We do not know how many Worcester 
mechanics can make straight-edges, but 
we do know that the finest plane surfaces 
on speculum metal for optical purposes, 
made anywhere, are an American product 
—a fact which is recognized by foreign as 
well as American physicists. Nor do we 
know how many American mechanics can 
make micrometer screws, but we do know 
that more of them are made and used 
here than in all the world beside. Mi- 
crometer calipers are distinctly an Amer- 
ican product, and a representative tool ot 
American machine-shop practice. If 
these tools are not considered sufficiently 
refined to be pertinent to the discussion, 
then we would refer to American-made 
dividing engines as being the peer of 
those made anywhere. It is not to be for- 
gotten, too, that it was here that the 
manufacture of standard gages was first 
followed successfully, and that more such 
gages are in use in this country than in 
any other. It is well known also that the 
Lick and Yerkes telescopes are mounted 
according to American plans, and plans 
which are considered by astronomers to 
be superior to any made in the Old World, 
while in lenses, Clark in those for tele- 
scopes, and Tolles in those for micro- 
scopes, have long held the undisputed 
palm. 

It is undoubtedly true, and we would be 
the last to deny it, that most of the labora- 
tory apparatus of precision in use in this 
country is made in foreign lands, but we 
believe the reasons for it to be economic 
rather than mechanical. This is, in fact. 
demonstrated by the citations made. 
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which show that work of the finest 
acter is done here in large amount. | 
fessor Webster is, in fact, conspicu 
unfortunate in his illustrations. 

We think our illustrations abov: 
fairly be classed as precision work, b 
regard it as an evidence of a narrow 
to refer to such work as the suprem 
of mechanical excellence. Many o the 
greatest triumphs of modern engine: «ing 
are embodied in machines which, j-om 
this point of view, are rough. The eld 
of metallurgy is full of illustrations o/ this 
fact, while the man who does not feel like 
taking off his hat to the knot-tying feature 
of the self-binding reaper, made chiefly of 
rough castings, shows himself a mechani- 
cal Philistine. This last may be dismissed 
as a piece of “mere ingenuity,” but what 
else is any meritorious piece of matlie- 
matical work? A beautiful mathematical 
demonstration is simply an _ ingenious 
demonstration, and only those who are 
both mechanicians and mathematicians 
know how closely akin are the methods 
thought and the mental dexterity which 
are brought into play in solving the two 
classes of problems. 

There are men who are unable to see 
any merit to the solution of a problem 
unless it is shrouded in mathematics, and 
such men are usually and naturally school 
men. It is part of the mental habit natural 
to the school atmosphere. The business 
of a student is to learn, and of the teacher 
to teach, methods, and it is but natural for 
this to lead gradually to a state of mind 
which puts the cart before the horse, for- 
gets that the method is but the means to 
an end, and finally looks upon the method 
followed as of more importance than the 
end achieved. To the teacher this state of. 
mind often becomes habitual, and most 
fresh graduates are imbued with it—to 
their loss, and not to their discredit. We 
believe we are safe in saying, however, 
that most graduates who enter commer- 
cial life get over it. We know but few 
such graduates of, say, ten years’ stand 
ing, who have actually engaged in the de- 
sign or production of machinery, who 
would agree with Professor Webster that 
too little attention is given to mathe 
matics in American schools, and we re 
gard the opinions of such men on the sub 
ject of more value than those of an 
teacher whose environment does n 
change. In our own opinion, howeve: 
the fault lies rather with the spirit of th 
teaching than with the amount taught. A 
stranger arriving at night in a strang 
city, may start out next morning on hi 
errands by asking the nearest policema: 
for directions, and proceed in this wa. 
until he finally gets a working knowledg 
of the city; or he may buy a map and pro 
ceed by first locating himself and variou 
landmarks, and so obtain at once a com- 
prehensive idea of his surroundings. It i: 
just so in studying mathematics, and there 
is altogether too much of the step-by-step 
narrow-vision and close-view method fol 
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lowe, and altogether too little of that 
bros 'y comprehensive method which 
m: the philosophy of the subject of the 
firs iportance. 

h of the discussion on both sides of 
the uestion of “theory and practice” is 
con. buted by men of much knowledge 
but itle wisdom, of much education but 
lit udgment. 

A A A 

‘ress dispatch says the complaints 
whi-h have reached the Navy Department 
recording the offensive attitude of Lieu- 
tenant-Commander Allibone, of the cruiser 


“Columbia,” toward the men under him, 
have not been deemed by Secretary Her- 
ber: of sufficient gravity to lead to a court- 
martial, and in a letter to the officer, the 


Secretary has expressed his determination 
to take no further action in the present 
instance. We have some curiosity to 


know what would be considered of “suffi- 
cient gravity” to secure attention when the 
‘utal conduct of a line officer is in ques- 
tion. We happen to know of at least one 
warrant officer who left the “Columbia” 
because he found the brutal treatment 
meted out by Lieutenant-Commander Alli- 
bone to those under him simply unbear- 
able. 


a" 
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Professor Hatt, of Purdue University, 
has forwarded us a copy of an extremely 
interesting letter written by Mr. Eaton 
Hodgkinson in 1850. which was found 
under peculiar circumstances. Professor 
Hatt recently obtained from a London 
second-hand book store a copy of Hodg- 
kinson’s “Treatise on the Strength of 
Cast Iron,” published in 1846, and found 
this letter between the leaves. It is ad- 
dressed to —— Michalls, Esq., and Wm. 
Kay, Esq., and is a report on a broken 
engine crank pin. It points out certain 
flaws in the pin, and also, by comparison 
with similar pins made by Watt and Fair- 
bairn, shows it to be small for its duty. 
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Questions and Answers. 


Name and address of writer must accompany 
‘every question, ions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


_ (26) W. H. O., York, Pa.. asks: What 
s the best glue, cement or composition to 
‘¢ emery cloth adhere to polishing 
tes made of cast iron? A.—Many 
‘hings are suggested for this purpose, but 
ntortunately we are not so situated as 
‘e able to say from experience which is 
t. Paint the cast iron with white lead, 
when it is dry and hard use best 
sian glue dissolved in water with a 
‘le vinegar or acetic acid. 


27) G.S. S., Salem, Mass., asks: In the 
‘enition of gas or oil vapor, or the ex- 
p-vsion of gunpowder in a closed vessel, 
is the pressure produced a permanent one, 
or only instantaneous and then dying away 
t- nothing? A.—The pressure is a “per- 
manent” one, or at least as much so as the 
S'cam pressure in a steam engine. Indi- 
“or diagrams taken from gas engines 
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show that the engine is not driven by the 
direct act of the explosion, but by the 
gradual expansion of the gas throughout 
the stroke succeeding the explosion. 


(28) T. H., Lampasas, Tex., asks: Can 
you tell me some way to blue steel without 
heating it hot enough to start the colors 
or using acids that will injure the steel? 
A.—We certainly cannot. If steel is 
blued by heat, the colors must run down 
through all the range of temper colors, 
from the light yellow, red, etc., until the 
blue is reached; and if the steel is hard at 
the beginning, its temper will be lowered 
correspondingly with the color. The fol- 
lowing mixture is used for coloring highly 
finished parts of gun work: Lead acitate, 
50 grains; sodium thiosulphate, 50 grains, 
water, 5 fluid ounces. The mixture is to 
be heated and the article is to be entirely 
immersed in it, when it will change color 
gradually, becoming first a light brown 
and then, successively, darker brown, 
purple and blue gradually becoming 
lighter, light blue, steel gray, and finally 
black, after an immersion of half an hour. 
Some experimenting will be required to 
use it successfully. 


(29) Steel Works, Pittsburgh, Pa., asks 
for a practical rule for the size of supply 
pipe for the cylinders of hydraulic hoists. 
A.—Practice is quite divergent, owing to 
the great variety of conditions. In some 
experiments, a pipe area of I-150 part of 
the ram was found to give a ram speed of 
15 feet per minute with 600 pounds pres- 
sure, and a speed of 25 feet with 1,200 
pounds pressure. With a pressure of 
1,000 pounds, a pipe diameter of I-100 to 
1-150 of the ram fulfills ordinary require- 
ments of speed when the water discharges 
through another pipe. Where the same 
pipe is used for admission and discharge, 
a pipe diameter of 1-30 to 1-50 of the ram 
is necessary to give reasonable speed to 
the return movement. Some designers 
habitually allow an excess of 40 or 50 per 
cent. in the size of the ram over that 
actually required to lift the load, in order 
to provide sufficient difference in pres- 
sure at the two ends of the pipe to pro- 
vide a prompt movement. With your 
ram of 6 inches diameter and pressure of 
300 pounds, we would use %-inch pipe, 
if the same pipe is to act both for admis- 
sion and discharge. 


(30) W. R., Philadelphia, asks for in- 
structions for making blueprints. A.— 
The following proportions give as good 
results as any which we have seen: 


First solution— 
14 ounce red prussiate of potash. 
3%4 ounces water. 
Second solution— 
3% ounce citrate of iron and am- 
monium. 
3% ounces water. 
For the coating solution mix in equal 
parts. Apply with a camel’s hair brush 
similar to those used with press copy 
books. Apply freely, but not so freely as 
to have the solution stand in puddles. 
The paper should dry hanging by its edge, 
in order to drain off superfluous solution, 
and should he so far as possible non- 
absorbant. The chemicals should be 
bought in original packages to insure 
their béing fresh, and the citrate should 
be kept in a tin box, or otherwise in ab- 
solute darkness. Especially and particu- 
larly, absolute cleanliness must be ob- 
served. A brush on which the solution 
has been allowed to dry exposed to the 
sun is ruined for all time. Immediately 
after use, the brush should be rinsed re- 
peatedly, until there is no show of solu- 
tion in the water. 


33-181 


Personal. 


Prof. Simon Newcomb has been de- 
tached from the Naval Observatory. 


Chas. Davis, of Cincinnati, sailed on the 
24th ult. for Europe, on a business trip. 


Chief Engineer G. E. Tower, United 
States Navy, is placed on the retired list. 


Chief Engineers G. Cowle of the “Puri- 
tan,” and J. P. Mickley of the “Terror,” 
exchange places. 


M. Morton, of the Morton Manufactur- 
ing Company, sailed on the 27th ult. for 
Europe, on a business trip. 


By the dissolution of the Steel Board, 
Passed Assistant Engineer E. R. Free- 
man; United States Navy, returns to the 
Bureau of Steam Engineering, Washing- 
ton. 

A A A 
Some Inside History of the Late Rail 
Trust. 

“Locomotive Engineering” for March 
prints some very interesting news about 
the late steel rail trust. This trust, it 
seems, was proposed and practically di- 
rected by the late President Roberts, of 
the Pennsylvania road, mainly, at first, be- 
cause most of the leading rail-making 
establishments were located on that road 
and contributed to its freight receipts. 

Our contemporary, whose authority is a 
man whose identity is very thinly con- 
cealed by the words “head of the largest 
steel-making company in the country,” 
concludes its article as follows: 

“Since the beginning of Mr. Roberts’ 
illness, the trust has been without a guid- 
ing head, and there has been a good deal 
of discord. Mr. Sloan [President of the 
D., L. & W. R. R.], one of the presidents 
who helped establish the trust, gave it a 
blow which ended in dissolution. He 
wanted to buy rails, but refused to pay 
$25 per ton for them to the Scranton 
people. The president of the Scranton 
company was firm in refusing to break 
the trust price, and Mr. Sloan applied to 
President Gates, of the Illinois Steel Com- 
pany, who did not show so much firm- 
ness. President Gates went to Pittsburg 
and had an interview with President 
Frick, of the Carnegie Steel Works, and 
wanted to cut prices, but could not obtain 
permission to do so. On returning to 
Chicago, he called a meeting of the di- 
rectors of the Illinois Steel Company, and 
they agreed to leave the business to the 
judgment of their president, and he then 
agreed to sell under the trust prices. The 
Carnegie people at once quoted lower 
prices than ever steel rails had been sold 
for, and the trust was dead. 

“Since the trust was formed, there have 
been great improvements effected in the 
steel-making business, and the cost has 
been greatly reduced where the most 
modern furnaces, machinery and pro- 
cesses have been introduced. Two or three 
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of the steel makers have devoted part of 
their incomes to betterment of their 
plants, but others have done little or noth- 
ing to improve their facilities; conse- 
quently, there are several rolling mills 
which can sell rails at profit at a price 
which will ruin the others. Unless some 
new kind of arrangement can be fixed up, 
about three of the six remaining steel 
mills will close up as soon as the heavy 
demand for steel rails ceases and the era 
of competition returns. About 800,000 
tons of rails have been contracted for 
under the cut prices, which is two*thirds 
of the entire output of last year.” 
A A A 
American Machine Tools and Other 
Products as Seen Through 
Foreign Eyes. 

Below we give the substance of the re- 
marks of Herr Von Meyenburg, at his 
interview with the reporter of the “Wor- 
cester Gazette,” referred to in another 
column: 

“My object in coming to this country 
is to buy machinery and to thoroughly 
investigate the design and construction 
of American machine-making tools. In 
machine-tool construction America beats 
the world. The finest lathes, planers and 
all tools used in the manufacture of other 
machines can be bought in this country. 
Foreign manufacturers are beginning to 
realize this and to buy largely in this 
country. But, on the other hand, the ma- 


chines and engines which are made with 
the American labor and with the Amer- 
ican tools are vastly inferior to those made 
in Europe. Some of your finest engines, 
dynamos and other machines would not 
hold a place in the German or Switzer- 


land market any time at all. Your tools 
are better, but the machines are inferior.” 

When asked how he explained this he 
said: “It is partly due to the labor, and 
partly to the men in charge. Labor is so 
costly here that for the same money you 
cannot get out equally good machines. 
You make them too fast, and the finish 
and construction are not so fine nor so 
accurate. Then, too, your foremen and 
master mechanics do not get the training 
that ours do. I do not want to criticise 
any one American mechanical school, for 
they are allalike. A student goes through 
a course of four years, and then is ready 
to take up his work. In the meantime he 
has been given a general course in theory, 
and, in addition, has had a smattering of 
the practical work. A little blacksmith- 
ing, a little lathe work, a little welding and 
a little something else. None of it is 
complete. In our schools we have a four- 
year course in theory. During that time 
we do not have a bit of work in the shop, 
but we study the theory very carefully. 
We are made to think, instead of gather- 
ing a mass of tables and figures in our 
heads indiscriminately. At the end of the 
four years we go into the shop and have 
two years’ work there. Then we are ready 
to take a position. 
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“As a result, the German master me- 
chanics have a tremendous amount of 
knowledge, and the power to apply it in 
special cases. But we lack the common 
sense and personal energy that you have 
in this country. You have the common 
sense and quick-wittedness, but lack the 
knowledge of the great principles. It is 
not the teachers’ fault. You have fine 
teachers here; but the Americans don’t 
want to learn; they don’t think. They 
would rather ‘sport,’ I think you call it. 
You don’t learn the languages carefully. 
You think that America beats the world 
in everything, and that there is no need 
of studying foreign methods. Now, there 
are some excellent things in Germany, 
which can be found out only by reading 
the original description in German. To 
be sure, your mechanical papers print 
translations, but in many cases they are 
entirely wrong. I call to mind an article 
about a German turbine wheel, which was 
recently printed in your finest engineering 
paper. Even that paper told of the water 
as coming from the bottom instead of the 
top, and stated that the greatest horse- 
power developed was 200, instead of 1,500. 
That illustrates the case. You must read 
the originals. 

“The reason why American tools are 
better, while the better machines made 
with them are found in Europe, is this: 
Machine-making tools do not involve the 
great principles that engines, dynamos 
and great machines do. Tools are really 
evolved. 

“If a piece is found by experience to be 
too small, it is made heavier next time. 
Tools start at a simple stage, and are 
gradually evolved, step by step. You, in 
this country, apply your common sense 
and make the changes as a matter of 
course, and without much thought; while 
a German would spend a long time in 
figuring out the why and wherefore, and 
would be distanced by his American com- 
petitor. In the greater tasks, however, 
thorough and complete knowledge of the 
great principle is necessary. 

“Manufacturing interests are greatly on 
the increase in Europe, and machine tools 
are being bought in great quantities. It 
is a great opportunity for the American 
manufacturers of tools, for the European 
market cannot supply the demand, and 
the European manufacturer prefers the 
American product if he can get it. The 
American goods are being exported 
largely, and that is what keeps your ma- 
chine-tool shops so busy in the general 
dullness of trade. The opportunity may 
not last forever, though, for some time we 
will get the required common sense, and 
when we do, our machine tools will be 
better than yours.” 

[We have, before this, expressed the 
opinion in these columns, that the isola- 
tion of this country works greatly to its 
disadvantage industrially. It raises a 
tremendous barriér which prevents ac- 
curate knowledge of what the rest of the 
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world is doing, and this state of ignor 
greatly favors that spirit of buncomb 
which we are, justly or unjustly, n 
Our equally well-known desire to | 
what foreigners think of us, is a pa 
help in this direction, and when a for 
engineer shows the candor of Herr 
Meyenburg, in acknowledging our 
periority in one direction, it is impos 

not to give him credit for equal sinc 

in all else that he says, and we are 
from claiming that there is not a g 
deal of truth in his remarks. The neg 

of the study of modern languages in 
schools of this country is, as a matter of 
fact, shameful, and no one can doubt t 
the plan of instruction which gives two 
entire years to shop work, will, in the 
average case, accomplish far better resuits 
than the usual work in the college shop. 
Our own belief, as is well known, is that 
this shop work should precede rather than 
follow the college work, but this is of 
minor importance after all, and we think 
that, could statistics be gathered, the num- 
ber of American graduates who take a 
term in the shop, would be found larger 
than is usually believed. 

It is, perhaps, true that in what Herr 
Von Meyenburg calls the “greater tasks,” 
such as the design of the Niagara Falls 
turbines, for example, the European has 
the advantage of us, but we do not con- 
sider that these cut so large a figure as he 
seems to think. In our opinion, about 
ninety-nine per cent. of the mechanical 
work of the world includes as much the 
greater item involved in its construction, 
that same process of evolution and appli- 
cation of common sense that he attributes 
to machine-tool work. Moreover, while 
the glory goes with the greater tasks, ’ 
they are not the ones which provide much 
work for the shop or fill the cash box. 

Moreover, we must doubt if his expec- 
tations regarding the growth of his coun- 
trymen in common s>:nse will be largely 
realized. Nothing is so difficult for the 
individual as to change his habit of 
thought, while for a nation to do so it is 
a thousandfold more so. These things are 
matters of inheritance, of habit and of sur- 
roundings—in short, of environment— 
and if (of which we are not so sure as 
Herr Van Meyenburg) we excel in the 
quality of common sense, it is a condition 
which, in our. opinion, will last for many 
years. 

We would not in the least detract from 
or minimize the thoughtful and courteous 
words quoted, as we believe that such ex- 
pressions of opinion work only for goo 
No one who is aware of the tremendov: 
industrial progress of the German peop 
during the past twenty years can dou’: 
their capacity for still further progres: 
and especially we believe that what th = 
nation most needs is the man or the pap«- 
which shall call attention to its shor:- 
comings rather than glorify its exce- 
lences, and if such a voice seems some- 
times very much like that of one cryin 
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rness, it is only so much more 


in the 5 
gee at the voice is filling the mis- 
sion | srophet and a seer.—Ed.] 
A A A 
Ac pondent calls attention to the 
fact th. we mentioned the late David 
Kirka as an “English engineer,” 
where e fact is that he was a Scotch 
engin iaving been born in Dundee, 
Scotla 
A A A 
The nufacturers of steel balls for 
bearit re said to have all the business 
they handle; a number oi them are 
report s having contracts that will keep 
their p.cnts running all the present year 
and into 1898. 
A A A 
The |iona Oil Company, of Cleveland, 
O., ha new excuse for having a great 
many barrels of oil scattered around over 
the country which cannot be delivered. 
They are now charging it to a “mistake of 
our shipping clerk,” and their letters are 
being sent to us by our friends, who evi- 


dently consider this to be simply a varia- 
tion of the old swindle. 
4 A A 


Mr. Louis Sholes, of Milwaukee, Wis., 
son oi C. Latham Sholes, the original in- 
ventor of the Remington typewriter, has 


perfected a machine somewhat similar to 
his father’s invention, but so arranged that 
all parts of a letter that has been written 
remain in plain sight of the operator 
This, of course, involves an entire re-ar- 
rangement of the mechanism, and the 
abandonment of the basket type of con- 
struction. 
4A AA 

The Arbuckles have a machine for put- 
ting up coffee in two pound packages. 
It puts up 30,000 packages in twenty-four 
hours, or at the rate of nearly 21 packages 
per minute. Its work is equal to that of 
200 persons working twelve hours per day 
and putting up a package in three min- 
utes. The machine, with attendance, does 
the work cheaper than any human labor 
on earth, and we may fairly suppose that 
every cup of coffee is the cheaper for it. 

A A A 

A remarkable and rather sudden in- 
crease in the length of transatlantic steam- 
ships is a feature of present development. 
No sooner does the “Pennsylvania,” 600 


feet long, arrive here on her maiden voy- 
age than it is announced that one still 
longer is to be constructed; this last to 
be the “Oceanic,” 704 feet long. The first 
name’ vessel is designed chiefly for 
lreight. and took out what is said to be 
the lar_est single cargo ever shipped from 
this p. +t, over 18,500 tons measurement. 
This « rgo would have loaded about 616 
ordi: freight cars. The “Oceanic” 
will for passenger service, and is ex- 
Pecte’ ‘6 be able to make the voyage in 
the u: form time of six days, regardless 
of wc cher. She will be about twenty- 
seven cet longer than the “Great East- 
ern,” 


it will not be so wide nor so deep. 
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Commercial Review. 


NEw York, SatuRDAyY Evenine, Fes. 277TH. 
STEAM POWER MACHINERY. 

The present outlook in steam engines is 
not inconsistent with the year yet proving 
itself a good one. But nevertheless, the 
continued shyness of buyers tends to the 
conclusion that for the interval between 
the present time and that in which the 
quieting influences of hot weather will be 
operative, extravagant results should not 
be anticipated. So far as actual sales are 
concerned, the month of February in the 
New York engine market has been a con- 
servative one. Of prospective business. 
considerable is, indeed, in sight. Whether 
prospects are brightening or darkening 
is a matter upon which radically different 
views are entertained, but at least it may be 
said, that a fair proportion of the trade 
are hopeful. There are some who see 
signs of improvement in engines for elec- 
tric lighting, though unfortunately certain 
of the leading concerns who deal in them 
are not self-congratulatory over the pres- 
ent state of affairs. The representative of 
one of the largest companies manufactur- 
ing a type of Corliss engines believes that 
there isan increasing demand for machines 
of that class to drive large, slow, direct- 
connected alternating dynamos for street- 
railway purposes, etc. 

An example of price cutting and the re- 
ward which awaits the most ruthless cut- 
ter, is found in the bids on a local pump 
contract. They included sums about as 
follows: $2,500, $2,100, $2,050, $1,500. The 
last mentioned was accepted. One of our 
friends, who represents a company manu- 
facturing steam separators and feed water 
heaters, remarked yesterday, having heard 
a report that an advance in certain steam 
pumps is talked of, and said that he was 
considering the advisability of doing like. 
wise with his own goods. A question or 
two, however, brought out the qualifica- 
tion that the contemplated increases are 
not likely to be made in either case until 
there is a demand which goes farther to 
justify them than the present one. So, 
after all, the parties appear to show ad- 
mirable discretion. 

Is there not something worthy of imi- 
tation by all manufacturers who can pos- 
sibly afford the capital to do so, in the 
policy pursued by prominent oil refineries, 
in utilizing periods of dullness to put their 
plants in shape for times of activity? 
Thus they are prepared to avail them- 
selves of the new work as soon as it 
comes, and do not lose the benefit thereoi 
by being forced then to make long delayed 
repairs and improvements. 

One comparatively recent piece of en- 
gine work which may be of interest to 
note is found on the two new twin screw, 
double-decked ferry boats of the Penn- 
sylvania Railroad which have just been 
constructed, one by the Cramps and the 
other by Hillman, to run between Twenty- 
third street, N. Y., and Jersey City. They 


(Continued on page 30.) 
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Business Specials. 


‘Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 16. 

Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct. 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 


Engine Castings 4% to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Send $1 to the Tabor Mfg. Co., Elizabeth, N. d., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


For Ssle—Patent on combination bicycle stand ; 
cast, malleable or wrought iron. The best article 
yet invented. A.J. De Mers, Batavia, N. Y. 


A A A 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 


addressed to our care will be forwarded. 
Situations Wanted. 


Experienced mech. draftsman wants position 
soon, Address Box 95, AMERICAN MACHINIST. 


Foundry Foreman, has considerable experience, 
is open for position. Box 72, AMER. MACHINIST. 


Compt. draftsman wants position; exp. in design- 
ing engs., boilers, gen’] machy. E.P., Am. Macu. 


Draftsman, first class, exp. in wkn. drns. desires 
pos. with tech. constn. concerns. Box 94, Am. Macu. 


D’ftsman, exp. in shop,drawing room, gen., power 
transm. mach. wants position. Box 104, Am. Macu. 


Sit. abroad,good mach., designer auto. tools, etc. 
Ref. past and pres. emp.; age 26. Box 101, AM.Macu. 


Situation Wanted--Draftsman ; a first-class man, 
thoroughly trained in the design. construction and 
operation of machinery. Box 100, Am. MAcu. 


Draftsman, mechanical engineer, designer of 
stationary and marine, gas, gasoline and kerosene 
oil engines, wants position. Box 105, AM. Macu. 


Draftsman. tech. educa.. 6 years shop exp., 3 yrs. 
as master mechanic, wants position as designer on 
spec., auto. and exp’m’tal work. Box 99, AM. Mac#. 


Wanted—Position as gen. foreman or supt.; am 
thoroughly posted on get’g up spec. or gen. mach.; 
high speed steam or gasengs. Box 108, Am. Mac. 


A tool maker, with a thorough tech. education 
and several years experience at designing special 
machinery and tools, wants a position as supt. or 
general foreman. Age 39. Box 89, AM. Macu. 


Wanted—A position as foundry foreman; 20 
years experience, both foreman and _ first-class 
moulder on light and heavy machinery. A hustler; 
best of references. Address Box 87, Am. Maca, 


Young engineer, speaking English, German, Rus- 
sian and French, desires to represent some Amer- 
ican manufacturer in Europe. A1 references as to 
ability and character. Box 90, Am. MACHINIST. 


Wanted—Position as foreman of brass foundry; 
have had long experience in engineers, ~~ 4 
and electric supplys: best judgment used in handl- 
ing men and material. Address Electric, AM. Macu. 


Wanted—Position as foreman pattern maker ; 34 
years; now in charge; practical d’ftsman; exp. in 
te wo Di and mfg. mach. and arch. work; west of 
Mo. River or Mexico preferred. Box 111, Am. Macu. 


Mechanical engineer, 25 years exp. as d’ftsman, 
foreman and supt. on gen. and special mach. and 
buildings. wants suitable pos. Chicago preferred. 
Best ref. Box 1074, N. Francisco Av., Chicago. 


Gas Engines—Thorough all round machinist, 2 
years with one of the best builders, will construct 
engines that in efficiency and design equal any on 
the market. Investigate, good thing. 109, AM. Maog. 


Wish position as designer or assistant. superin- 
tendent. Have had technical education, with 10 yrs. 
shop and drawing room exp. Gas engines and 
gearing thoroughly understood. Box 107, A m.Macu, 


Wanted—Change of position—12 years experience 
as machinist, tool maker, draftsman and super- 
intendent. Now in charge of a prominent divi- 
dend paying shop; age 30. Good ref. as to charac- 
ter and ability. Address Box 85, Am. Macu. 
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are fitted, each, with tandem compound 
Ideal lighting engines to drive, by direct 
connections, 25 kilowatt multipolar dy- 
namos. Mr. W. R. Fleming, agent for the 
Ideal engines, states that those of this type 
in marine work are somewhat a novelty. 
When used on a ferryboat they have to be 
capable of running condensing or non- 
condensing at almost any pressure of 
steam. 

Some improvements in Bellevue Hospi- 
tal having been decided upon and con- 
tracted for with Baker, Smith & Co., bids 
closed to-day for a part of the sub-con- 
tract work, including six boilers of 150 
horse-power each, particularly for heating 
purposes, beside a steel plate chimney and 
other heating apparatus. 

We have obtained several reports from 
steam boiler and pump interests. Of the 
latter certain companies can tell of a 
brightening horizon, though it is hardly 
probable that pumps are upon a status 
essentially different from that of engines. 
While we are not able to give a direct 
opinion from either of the two largest oi 
the companies, as to present office busi- 
ness, it may be said that one of them has 
lately taken several good-sized water 
works contracts, viz.: Those for the 
cities of Chicago, Brooklyn and Bal- 
timore, which together foot up to some- 
thing like a million of dollars. Two 
smaller water works. projects, the 
orders for which, we understand, are 
about to be given out, are those for As- 
bury Park, N. J., and Perth Amboy, N. J. 
The number of water works enterprises 
now in progress or in immediate prospect 
is not, however, especially large. 

Boilers evince much the same commer- 
cial characteristics as engines. On the 
sanguine side of the subject may be quoted 
the Abendroth & Root Company, whose 
business for the last three weeks has im- 
proved. They are running with full force 
and on full time, comfortably busy but not 
driven. They think, however, that, from 
the appearance of present substantial in- 
quiry, there is prospect that by the end of 
another month they will be forced to hus- 
tle. Orders have recently come from sev- 
eral manufacturing establishments. They 


find 


EXPORT TRADE 
in boilers quiet, but during the course of 
February they have had six large foreign 
orders for pipe. It is commonly reported 
by the trade that export orders are not 
indeed coming in readily at the present 
time. 

The Ames Iron Works yesterday closed 
another contract for purposes in the Far 
East. This time it is for three 80-horse 
power automatic engines intended to drive 
belt connected arc-lighting dynamos, for 
shipment to Singapore. 

The Westinghouse Machine Company 
have received an order from the Inter- 
national Electric Company, of Liege. 
Belgium, for three compound engines of 
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A skilled designer and builder of special machy. 
is open for engagement; many yrs. exp. in origi- 
nating and perfecting automatic machy. and im- 
proving mfg. processes; highest ref., covering ep- 
tire record. Address Box 65, AMER. MACHINIST. 


Position wanted as supt. or eng. by a thoroughly 
competent mech. Exp. covers engine building, 
xen. and special mach. work, also design and con- 
struction of tubular and firebox boilers; 15 years 
in similar positions; age 38. Ad. Box 106, AM. MAcu. 


Address Box 86 AMERICAN MAcuInisT if you want 
aman who has served time as machinist, draftsman 
and supt., age 30, experi’d in designing and build- 
ing steam, elec. and gen’l mach’y and tools. At 
pres. supt. of a large and prosperous shop. Good 
reason for changing. Ref. as to abil. and integrity. 


‘Help Wanted. 


Help Wanted—Good pay for leisure hours. Geo. 
W. Lord, Philadelphia, Pa. 


Wanted—Job foreman on mill. machs. and plan- 
ers on Strictly first-class work. Box 96, AM. MACH. 


Wanted—A first-class die sinker; steady work to 
the right man. Address Box 757, Worcester, Mass. 


Wanted—Experienced gas engine man to go on 
the road. Address Box 102, AMERICAN MACHINIST. 


Wanted—First class machinist for light and heavy 
work. Rushmore Dynamo Works, 24 Morris St., 
Jersey City, N. J. 


Wanted—Number one foundry foreman, who 
understands melting iron and best way of getting 
out castings, modern shop. Pig Iron, Am. Macu. 


Wanted—Foreman for tool room emp’ing 25 men, 
on strictly high grade wk; 2 first class all around 
tool mkrs. Wks. locat. E. Mass. Box 97, Am. Macu. 


Wanted—Two energetic, exp. d’ftsmen on ex- 

erimental shoe mach. and strictly first-class spec- 
ial tool and fixture work. None but those having 
worked in shop need apply. Box 98, Am. Macn. 


Wanted—A machinist and a boiler maker who 
can each invest $3,000 to $5.000 ina company doing 
a‘good foundry, machine and boiler business, 
located in Western New York, to take charge of 
machine and boiler departments. Box 103 Am. Macu. 


Chance for a Good Man—A large bicycle mfg. co. 
wishes to secure services of first-class mechanic as 
asst. supt. To an energetic, exp., thoro’ly capable 
young man with exec. abil., excep. oppor. is offered. 
All communications confiden. Address with ref., 


Stating salary required, A. B. C., care Am. Mach. 
—_< — ee 


Wanted in Ohio—Thoroughly competent man to 
take charge of die department employing about 25 
hands on general line of dies for sheet metals. 
None but those with executive ability and push, 
and thoroughly competent need apply. Address 
with full particulars as to experience, salary ex- 
pected, etc. Box 110, AMERICAN MACHINIST. 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be fon 
warded, 

Cheap 2d h’d lathes & planers. S.M.York,Cley’d.0O. 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis. 





Draftsmen’s new conveniencies. D. J. Kelsey, 
New Haven, Conn. 


Best and cheapest Bolt Header. made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale —Second-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., of Spring and Varick 
streets, New York City. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown. Ohio. 


Wanted—An Idea. Who can think of some sim- 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys. Washington, D. C., for their 
$1,800 prize offered to inventors. 


Wanted: -An active partn’r with $10,000 or $15,000, 
to take half interest in mfg. bus., estab. for 15 yrs. 
and now having a world-wide reputa. A thorough 
mechanic preferred. Exceptionally good induce- 
ments offered. Ad. Lock Box 805, Bridgeport, Conn. 

Wanted Tools—Prices on following tools for a 
new machine shop: 1 planer, 24” to 34" x 6’ to 8’; 
1 lathe, 30" to 36" x 18’ between centers; 1 lathe, 
16" to 20" x 10’ between centers ; 1 drill press, back 
geared 20° to 25" to center: 2 bench vises, | blower 
for blacksmith’s fire, new or second hand, but in 
good order. Henry Ehrensperger, Box 253, De 
Pere, Wis. 


March 4 1897, 


SAVE MONEY AND BUY 


A $2.50 CALIPER © 
now $2.00 = 


It has 1% in. hardened jaws, graduat« 
in 16ths with Vernier to read 64ths a: 
128ths, inside and outside. 

You put this Caliper over your work ani 
you know in an instant how much too large 
or too small. ? 


Made in five sizes, any graduation, Metric and Verr 
Systems. Ask your dealer for them, 


E. G. SMITH, Columbia, Pa. 


a ee 

ante Catalogues and addresses 

of makers of the most 

improved Bicycle Tools, 

by Schuchardt & Schiitte, Berlin 
C.,Germany, Largest Importers of Ameri- 
can Machine Tools in Europe. Refer to any 
large Machine Builder in America. , 

















J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasarer. 





“Cricks « 
ne Crade” 


There’s a new 400-page, cloth-bound book, just 
published, on machine shop practice. It is indis 
pensable to every machinist, and it has been 
given the appropriate name of 


“SHOP KINKS® 


by ROBERT GRIMSHAW. It isn’t like any 
other book on the subject. It shows special ways 
of doing work better, quicker, and cheaper than 
usual. It is full of pointers as to how work ts 


done in the best American and Europeans shops. 
It bristles with valuable wrinkles and helpful 
suggestions. It will benefit all, from apyrentice 
to proprietor. Every machinist, at any age 
should study its pages. It contains 222 ‘!|ustra 


tions, most of them directly contributed by em 
it 


inent constructors. Every machinist nels! 


PRICE, $2.50. 


*,* Copies prepaid on receipt of price. 


—_ Send for circular of the above book 
also of recently published >ooks, 
and our large catalogue of books for machinists 
and engineers, electricians, etc., etc. 

HOW TO SEND MONEY.— Remit by Posta! Order, 


Express Order, Registered Letter or by Draft on 


New York. 
eee 


NORMAN W. HENLEY & ©9. 


PUBLISHERS, 


15 Beekman Street, NEW YORK. 
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300 horse-power each, and one of 100 
y horse-power. They had in the past made 
f a sale to the same company. 

Rumor hath it, that a party is quietly 
figuring on twenty stone crushing outfits, 
each including engine, boiler, etc., for 
shipment to Africa. The contract should 
be worth $60,000 or $80,000. 

Mr. E. H. Allen, Hawaiian Consul-Gen- 
nm eral of New York, has been authorized to 
es ask for proposals on 4,140 feet of 12-inch 
Ist cast-iron water pipe, special castings and 
ls, pig lead for his Government. Bids are 
in asked from Americans only, and are open 
ri- at his office until March 15th. 
ny The Diamond “Machine Company, 

Providence, R. I., write us: 


“We have been having a large demand 
lately for our bicycle machinery to go to 
foreign countries. We have received a 
great many letters and cable orders for 
= , = : our Ball Case grinder, Frame Drill, Hub 
PEE ormmmrmreec ft NO Drill, and regular grinding and polishing 
machinery.” 


12” Hendey-Norton Lathe A thousand tons of barbed wire have 


is fitted with drawing-in sleeve and American Watch Tool Co’s ct — by a ae & Co., of 
standard chuck, used in making small taps, reamers, etc. Work oe —— oe oe ee trocha. 
finished first and cut from bar afterwards. No centering required. the contract for it was made through the 
See carriage reverse lever by right-hand side of apron; no reaching Spanish minister at Washington. 


for countershaft shipper required The total exports of machinery, from 
the United States, as officially reported 


for the year 1896, amounted to $25,769,790; 
for 1895, $18,062,267. For December, 1896, 
they were $2,654,304; for December, 1895, 
$2,249,841. 

THE IRON MARKET. 





An improved sentiment is asserting it- 
self and the undertone is strengthening, 
although the actual demand for most lines 
is yet slack and prices are weak. 

In another line of trade, also, there is 





encouragement. Hardware papers report 
for New York a distinct betterment in 











“_ business. 
een . 
Quotations. 
NEW YORK, Saturday, March Ist 
Iron—Amierican pig, tidewater delivery: 
No. 1 foundry, Northern.......$12 00 @$12 50 
No. 2 foundry, Northern....... 11 50 @ 11 75 
uO. 3 plain, NOTEREMM. ....0000¢ 10 75 @ 11:00 
ae ST. MN 666-6:564.0'459:00864 0% 10 50 @ 11 00 
- No. 1 foundry, Southern....... 11 50@ 12 00 
rays No. 2 foundry, Southern....... 10 75 @ 11 00 
han No. 3 foundry, Southern....... 10 25@ 10 75 
k is No. 1 soft, Southern........... 10 75 @ 11 OO 
ops. No. 2 soft, Southern........... 10 50 @ 10 T5 
»ful Foundry forge, or No.4 Southern 10 25 @ 10 50 
a Bar Iron—Base—Mill price, in carloads, on 
_ " 6' H d N t L th ey Common, 1.07% @ 1.15c.; refined, 1.15 @ 
age “ .25c. Store prices: Common, 1.40 @ 1.50c.; 
tra: I 4 Xx en cy Or on a €. refined, 1.50 @ 1.60c. 
em- . ° : Steel Hoops and Bands—Prices have been 
it These lathes are modern, high-grade, practical tools, and are reduced pve, and are now, for base sizes: 
: : oops, 1.27%c.-in carloads, .15c. more in 
specially adapted for tool-room work. They have the Norton smaller quantities; bands, 1.17%4c. in carloads, 
Attachment for screw cutting, giving 36 different threads and .15e, more in smaller quantities. 
i ° f d nt Tool Steel—Ordinary sizes, standard quality, 
39 different feeds with only two changes ol gear and moveme 6@7c., with some brands perhaps a little 
ok of lever in gear-box from one notch to the other. Note the au- Ses sales quads, 11 @ 12c.; special grades, 
~" tomatie stop under apron. It will automatically stop carriage Machinery Steel “. Ordinary brands, from 
ot ° : . : 4 ; -_ ; store, in small lots, 1.60 @ 1.65c. 
ists at any desired point in either direction ; invaluable for internal ee eee cok Seattinn—tase sive, 2.60 
or duplicate work. SEND FOR CATALOGUE. . @ 2.65c., in small lots, from store. 
Copper—Carload lots, Lake Superior ingot, 


12.00c.; electrolytic, 114% @ 11%c.; casting cop- 


¥* The Hendey Machine Company, Psie ta—For 5 ard 10-ton lots, 13.60@ 


4 3.70¢., f. 0. b. = 
Torrington, Conn. 4 Pig Lead—In carload lots, 3.30 @3.3oc., 
i . i - 0 db. 
gents for the Pacific Coast, Pacific Tool & Supply Co., San Francisco, Cal. , Spelter—In carload lots, New York delivery, 
| i irmi 4.05 @ 4.10c., f. 0. b. ; 
° Chas. Churchill & Co., London and Birmingham, Eng. pre he a, 71, @ TKe.; Hallett’s, 


iropean Agents :< Schuchardt & Schutte, Berlin and Vienna. 6%, @ 61.c 
Eugen Soller, Basel, Switzerland. 4 Lard Oil—Prime city, present make, com- 


RK. mercial quality, in wholesale lots, 38 @ 40c. 
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Manufactures. 


Messrs. Taber Bros., of ‘Tacoma, Wash., are 
erecting a new sawmill. 


At Mott street, New York City, August 
Mietz will erect a factory. 


Mr. C. H. Masland, of Philadelphia, Pa., 
will erect a five-story mill. 


James Morgan will erect, on Pine street, 
Pascoag, R. I., a grist mill. 


J. B. Ehrsam & Sons, of Enterprise, Kan., 
are erecting new machine shops. 


The Bethlehem Iron Company is erecting 
an addition to its machine shop. 


- 


John Ellis & Co., of Warren, Pa., contem- 
plate the erection of a refinery. 


George Blome & Son Company, Baltimore, 
Md., are to erect a new factory. 

The Phoenix Iron Works, of Phoenix, Ariz., 
will soon erect a new machine shop. 

Thomas Breen is contemplating the erection 
of a machine shop at San Francisco, Cal. 

The Pratt & Whitney Company, Hartford, 
Conn., is to erect an addition to its plant. 

At Cincinnati, O., the sawmill of W. H. 
Halbrook has been entirely destroyed by fire. 

The Rome Gas Light Company, Rome, N. Y., 
is contemplating the enlargement of its plant. 

Salling & Hanson, of Grayling, Mich., are 
going to erect a woodenware factory at Gay- 
lord. 

The King, Gilbert & Warner Company, 
Pomeroy, O., are to put in a new blast fur- 
nace. 

At Pittsburg, Pa., J. J. Hass has begun the 
erection of a shop for manufacturing pur- 
poses. 

The plant of the Cleveland Wood Turning 
Company, Reading, Pa., has been destroyed 
by fire. 

A. Weiskettel & Sons, of Baltimore, Md., 
are about to erect a new foundry and enam- 
eling works. 

The National Foundry and Pipe Works, of 
Seottdale, Pa., are adding a new machine 
shop to their plant. 

The Jackson Company, of Nashua, N. H., 
has decided to add extensive improvements 
to its cotton piant. 

The foundry and machine shops of Coombe 
& Carthew, of Lambertville, Pa., were de- 
stroyed by fire lately. 

The Blacklock Foundry Company, of South 
Pittsburg, Tenn., contemplate the erection of 
an addition to its plant. 

The McConnell Manufacturing Company, of 
Hornellsville, N. Y., contemplate the erection 
of an addition to their plant. 

The flouring mill of Frank Snyder, Bur- 
bank, O., was destroyed by fire recently. The 
inill will be rebuilt at once. 

The Catonsville Light & Power Company, 
of Catonsville, Md., which was incorporated 
recently, will erect a plant in that town. 

The dye works of John Dook, Jrv., & Sons, 
Ihiladelphia, Pa., was recently destroyed by 
fire. Much of the machinery was damaged. 

The Record Manufacturing Company, Con- 
neaut, O., contemplate the erection of a tin- 
ware manufacturing plant at Port Dover, 
Ont. 

At Chicago, Ill, the Staver Carriage Com- 
pany has been formed. Incorporators: Wm. 
S. Shuler, Clinton D. Ellis and George A. 
Hay. 

The Cohansey Glass Manufacturing Com- 
pany, Bridgeton, N. J., is making arrange- 
ments to start up another hollow ware fac- 
tory. 


(Continued on page 39.) 
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= Fine Machine Cools. « 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Ga 
- Tools for all Machine Work. Drop Hammers and Trimming Presses. Forgieg ee asi Seat 
and Trimming Dies for all classes of work. 
England—Buck & HICKMAN, 280 Whitechapel Road, London, E 


France—FENWICK FRERES & Co., 21 Rue Martel, Paris. 
Germany and Austria—SCHUCHARDT & SCHUTTE, Berlin an enna, 


Chicago—42 and 44 South Clinton St. Boston—281 Franklin St. New York—123 Li ty St. 


FINE SCREW PLATES. 


“ Lightning ’’ and “‘ Green River.” 
Taps, Dies, Reamers, Tap Wrenches, Bolt “utters, 
Drilling Machines, Punching Presses and oth: r labor 
saving Tools. SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. Co., 


Agents in London, SELIG, SONNENTHAL & CO., 85 Queen Victoria St. CREENFIELD, MASS, 








Gas and Fuel Analysis for Engincers, *°%s "re ccocsten!!:"* 
By AUGUSTUS H. GILL, S.B., Pu.D., 


JOHN WILEY & SONS, 53 East Tenth Street, New York City. 


POl NTS ! ! ! ! Design! Workmanship! 

Material! Finish! 
All these are comprised in the make-up of our lathes and 
are the four emmy | ints in the construction of a good 
tool. Add to these a FIFTH and a very important one, the 
_, which we make very low to prompt cash buyers, and you have 
he story. Our Catalogue will tell you all about our Lathes, Planers, 
Shapers, etc. 


\ SEBASTIAN LATHE COMPANY, 
117 and 119 Culvert Street, CINCINNATI, OHIO, U.S.A, 


parent soLicirors, sewatcer.,x.v.| STAR LATHES 


A t. dan I ws pol sorsech: 
ee ee ln Foot Power Screw Cut- 
Book, Goth for tha ‘amd forsiqn Counlrrca, ting, Autematic Cross 


— a _ Send for Catalog B. 


Aion, Ean —g_| oar tt omen in 
WE CLAIM THE FoLLowING MERITS FOR JENKINS BROS.’ VALVES. 


{. Manufacturered of the best Steam Metal. 
2. No regrinding, therefore not constantly wearing out the Seat of the Valves, 


3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
° and Acids, 


4. The Easiest Repaired, and all parts Interchangeable. 
5.. Every Valve Tested before leaving the factory. 
6. ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 


NORTON 
Emery Wheel Co. 
Worcester, Mass. 
NEW COMPLETE ILLUSTRATED CATALOQUE FREE. 
B THE BEST POWER HAM “ERS 
Wig RADLEY ON EARTH. 
mC | 2 sizes p Lng 5 Uprig! and 
? \ ers Send for Printed Matter, icy 
The Bradley Company Hi A Mi M F R»> 


Syracuse. N. Y. 
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i National Tube Works Co. 


5 


THE LARGEST MAKERS 
OF SPECIAL WROUGHT 


¢ ¢ 


OF ALL SIZES AND KINDS 
MILD STEEL AND BEST 


WROUGHT IRON TUBULAR GOODS IN THE WORLD; 
CONTROL THE MANUFACTURE OF WROUGHT 
TUBULAR GOODS MADE OF A HIGH CLASS OF MILD 
STEEL FROM THE ORE TO THE FINISHED PRODUCT, 


AND UNQUALIFIEDLY 


RECOMMEND NATIONAL 


STEEL PIPE FOR ALL USES AS BETTER THAN ANY 


IRON PIPE MADE, 
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POWER PRESSES 


Punches and Shears, 


REDUCING, FORMING 
AND FLARING ROLLS. 


eee 
Power Hammers and 
Forging Machines. 
eee 
DIES AND SPECIAL MACHINERY. 
eee 


GODFREY J. BREMER 
MACHINE Co. 


KALAMAZOO, MICH., U. S. A. 


Write for Catalogue ‘“‘A”’ and Price List. 














'HOR. BOR. AND DRILL. MACH. 


FITCHBURG 
MACHINE 
WORKS 


FITCHBURG, MASS.,U.SA. 


METAL-WORKING 
MACHINERY. 














CATALOG E. 





SEND FOR CATALOGUE. 
GESTER MACHINE SCREW CO 
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WORCESTER. MASS. 









Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


RARE BUSINESS, OPPORTUNITY 


OR SALE—An old established Second-hand*Mining 
‘hinery Business and Machine Shops in Colorado. 
e largest in the State. $25,900 stock. Houses in 
ipple Creek, Leadville and Denvér, Col. The present 
ner wishes to retire or take in an active practical 
‘tner. In good hands the business will easily pay 190 
reent.a year. For particulars apply to 


The Denver Mining Machinery Company, 
Cripple Creek, Col. 





Columbia University 
in the City of New York. 


SER OF MEE 
SCHOOL OF Y, 
SCHOOL OF ENGINEERING. 


SCHOOL OF AR: 
SCHOOL OF PURE SCIENCE, 


Four years’ undergraduate courses and spec 

facilities for graduate work in all departments 

rculars forwarded on application to the Secre 
tary of the University. 


MONTHS 
6 


Our hanger boxes will hold oil 
enough for six months. They have 
the proper kind of fin the begin- 
ning, as the bearing is very smooth 
—regular gun barrel finish. 'That’s 
why we call them 


SMOOTHBORE. 








Neat Designs. — 
Correct Proportions. — 
Accurate Workmanship. 


We make a great many, so we sell 


them 
VERY CHEAP. 


Send for Booklet and Discounts. 


P. PRYIBIL, 


512-524 W. 4ist St, © NEW YORK. 


Cables, ‘“‘Pryibil, Newyork.” 
Use A.B.C. Code. 








(Continued from page 38.) 

At Portland, Me., the Surface Condenser 
Cleaning Company has been organized. Presl- 
dent, James L. Rackliff; Treasurer, Hiram 
Knowlton. 

At Rock Island, IIl., the Tropp-Darling Com- 
pany has been incorporated. Incorporators: 
Swan Tropp, George A. Darling, J. H. Cole- 
man and Andrew S. Hallberg. 

The Gardner-Champlin Company has been 
incorporated at Chicago, IIl., to engage in the 
manufacture of machinery. Incorporators: 
Henry A. Gardner, Joseph Cummins and Hugo 
Dam. 

Mr. H. M. Priest, W. Borden and others, of 
Steubenville, O., have purchased the factory 
of A. Northup & Co., South Side, Pittsburg, 
Pa., and will engage in the manufacture of 
sheet roofings. 

At Omaha, Neb., the Sharples Company has 
been formed, and will engage in the manu- 
facture of dairy and cheese factory ma- 
chinery. The directors are P. W. Sharples, 
I. R. Comfort and Frank Crawford. 


After investigating the cable, steam and 
compressed air systems of haulage, the Moore 
Run Coal Company, of Moore Run, [Pa., has 
contracted with the General Electric Com- 
pany for an electric haulage plant for its 
mine. The trackage to be covered is 3% 
miles in length. The mining locomotives are 
to weight ten tons, and will haul forty loaded 
cars per trip, each car with its load weighing 
two and a half tons. 


The Board of Directors of the Davis & Egan 
Machine Tool Company, of Cincinnati, O., 
held their annual meeting Saturday, Feb. 
20th, and elected the following officers for 
the ensuing year: Charles Davis, president; 
W. H. Burtner, vice-president and treasurer; 
B. B. Quillan, secretary. They declared a 
dividend of 3 per cent. out of the earnings of 
the past three months. The company report 
having done a very heavy foreign business 
during the past six months, and to have added 
to their shop equipment some $34,000 worth of 
machinery. They have made many important 
alterations in their buildings, and are now 
erecting a large warehouse at the corner of 
Sixth street, Eggleston avenue and Lock 
street, in which to store all surplus tools as 
soon as a lot is finished, which will give them 
hundreds of square feet of floor space in their 
regular shops for manufacturing purposes. 
heretofore used as storage. 
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New Catalogs, 


‘There are three sizes of Standard Catal 
first authorized by the Master Car Builders’ 
Association, 9°x12", 6'x9" and 3%'x6’. 
We recommend the 6'x 9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

Coffin & Leighton, Syracuse, N. Y., send us 
a catalog containing illustrations and descrip- 
tions of machinist’s tools, including rules, 
gages, protractors, etc. The catalog is 34x 
614 inches. 

We have received from Gould & Eberhardt, 
Newark, N. J., three catalogs, devoted respec- 
tively to the illustration of gear cutters, 
shapers and tool holders. They are all stan- 
dard size, 3%4 x 6 inches. 

We have received from the Hilles & Jones 
Company, Wilmington, Del., catalog ‘“N,” 
which contains illustrations and descriptions 
of punching, shearing, bending and rolling 
machines. The catalog is large standard size, 
9 x 12 inches. 

We have received from the Ingersoll-Ser- 
geant Drill Company, Havemeyer Building, 
New York, advance sheets of their No. 31 
catalog, devoted exclusively to the illustration 
and description of air compressors. Half-tone 
engraving are given showing compressors of 
various types, driven by steam, belt and elec 
tricity. The catalog is standard size, 6x¥ 
inches. 
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of Rages are given. We cannot send books for examination, 
e will pay postage to any part of the Universal Postal Union. No books exchanged, 
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charge them to book account «; 








Strength of Materials and Structures. Sir J. 
Anderson, C. E. An excellent book for mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed. 
It also treats on thestrength of beams, girders, gear- 

columns, cranes, roof trusses, riveted struc- 
tures, boilers, pipes, etc. Easily understood. 
44x 6%-inch pages; 66illustrations............. $1.50 


Practical Mechanics. John Perry, M. E. One 
of the best books on the science of mechanics and 
machinery. Especially for non-mathematica] read- 
ers. 256 4x 614-inch pages; 148 illustrations. . $1.50 


The Mechanics of Machinery. Alex. B. W. 
Kennedy. A standard and excellent authority on 
the problems involved in scientific machine design. 
Useful to all students of machinery, but requiring 
some knowledge of mathematics to be fully 
understood. 652 444x7-inch pages; 374 — 

eee ; ..$3.50 


Elementary Manual on Steam and the Steam 
Engine. Andrew Jamieson. Intended especially 
for beginners in the science of steam engineering. 
Contains by yg > to be worked out by the stu- 
dent, and is a helpful book. 252 44%x74-inch 
pages; numerous illustrations ... $1.40 


Elementary Treatise on Mechanics. William G. 
Peck. A good book on the theory of mechanics. 
Designed especially for students in schools but use- 
ful to others, especially those who have some 
knowledge of mathematics. 296 444 x 74 in. pages; 
179 illustrations. $1.50 


Heat a Mode of Motion. Tyndall. The best 
known work on the nature and phenomena con- 
nected with heat, and one which no one who de- 
sires to understand the subject can afford to miss 
reading. Interesting and instructive. 591 5x 7% 
in. pages; 125 illustrations ..... ... .... $2.50 


Pumping Machinery. Wm. M. Barr. 1893. A 
practical hand book on construction and manage- 
ment of steam and other power pumping machines. 
Written by a man thoroughly conversant with the 
subject, and a book well adapted for the use of 
practical men. 4475144 x 9in. pages 


A Practical Treatise on Gearing. Brown & 
Sharpe. 1896. Devoted to the shop side of the con- 
struction of gearing. Its source is sufficient recom- 
mendation. 156 6 x 9-in pages; 67 illustrations..$1.00 


A Manual of Marine Engineering. A. E. Seaton. 
1895. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 
practice. Most of its rules are in algebraic signs 
and some knowledge of algebra is essential to its 
use. 585 544 x 814 in. pages; 144 illustrations... $6.00 


Boiler Making for Boiler Makers. W. H. Ford. 
1888. A practical treatise on the shop processes of 
boiler making. 283 4 x 5% in. pages; 134 illus- 
REF EF EE RFS eae wane $1.00 


The Elements of Machine Design. W.C. Unwin. 
The Standard all around treatise on machine design. 
Contains considerable algebra, but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 634 in. pages ; 
804 illustrations .. $2.00 

Part II. Steam En ges; 
174 illustrations $1.50 

Slide Valve Gears. 
of diagrams but no mathematics. 
valve as plain as words can do it. 
pages; 79 illustrations $1.50 


Link and Valve Motions. W. S. Auchincloss. 
1891. A work that has been standard for a quarter 
of a century, especially on link motions. Newly re- 
vised. 138 obg x 894 in. pages; 52 illustrations..$2.00 


Milling Machines—A Treatise on their Construc- 
tion and Use. Brown & Sharpe Mfg. Co. 1896. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or who wishes to use the milling ma- 
chine intelligently. 246 6x9-inch pages; 81 illus- 
trations..... $1.25 


Ways and Means. For metal workers, model 
makers, watch and tool makers, jewelers, drafts- 
men, etc. This book is written by our correspond- 
ent, A. H. Cleaves. and in it will be found illustra- 
tions and descriptions of many approved devices 
which are used in watch factories and other shops 
to facilitate tool making and other manufacturin 
oponees, Very many Las will be found in it 
of great value to every machinist, tool maker and 
draftsman. 158 444 x 7-inch pages; 126 illustrations. 
Price. .. gabameenes os 1.00 

The Mechanical Engineer’s Pocket Book. Wm. 
went. 1895. The latest and only American Mechan- 
ieal Engineer’s Pocket Book. 10874 x 644in. pages ; 
168 illustrations. . ...... 5.00 


A Catechism of the Steam Engine. John Bourne. 
1886. One of the very best beginners’ books on the 
steam engine that has ever been written. Question 
and answer style 
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F. A. Halsey. 1890. Full 
akes the slide 
135 5 x 744 in. 
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A Practical Treatise on the Steam Engine. 
Arthur Rigg. 1888. An excellent treatise on the 
construction of the steam engine. Contains a few 
simple formulas. Expensive but worth the money. 
812 Xx 11 in. pages; 200 illustrations and 91 fu 
page plates $10.00 


[Motive Powers and their Practical Selection. 
Reginald Boiton, New York. 1895. Treats of all 
the various means of obtaining or developing 
power, men, animals, wind, water, gas, steam, 
etc., with numerous tables of costs of operation 
and other general information. 267 pages, 5 x 73% 
inches. Price $2.25 


Odontics—A Complete Treatise on che Teeth of 
Gears. Geo. B Grant. 1891. Originally written 
forthe American Machinist, and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036x9in. pages; 169 illus- 
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A T eatise on Steam Boilers, their Strength, 
Construction and Economical Working. Robert 
Wilson. 1889. A standard English work, with ad- 
ditions giving American practice by J. T. Flather. 
A thoroughly practics1] book. 437 444 x 7-inch pages; 
108 illustrations 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
anybody can understand who willtry. 184 5x7%- 
inch pages; 45 illustrations. .$2 00 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ 1889. No mechanical writings 
ever attracted the attention of these famous let- 
ters. Every machinist should own a copy. He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
896 514 x 734-Inch pages ........ccccccecceeee .. $2.00 


Treatise on the Richards Steam Engine Indicator 
and on the Development and Application of Force 
in the Steam Engine. Chas;'T. Porter. 1894. Al- 
though a non-mathematical book it gives an excel- 
lent outline of the philosophy of the steam engine. 
It is hard reading and should be attempted —_? 
by those who mean businéss. 285 534 -inc 


A Library of Steam Engineering. Fehrenbatch, 
1895. Illustrates and explains every kind of steam 
engine, stationary, locomotive and marine. 
Has chapters on the mathematics of steam en- 
gineeriug, covering all possible points, but in plain 
figures. Can be understood by any man with a 
common school education. A whole library of 
steam engineering. 800 644x 9% in. pages ...§5.00 


Catechism of the Locomotive. Forney. 1890. 
Enlarged. Illustrated. 50,000 s ld. Every begin- 
ner wants it, and every locomotive engineman 
ought to have it. 800 534 x8 in. pages. ......$3.50 


Simple Lessons in Drawing, for the Shop. Rey- 
nolds, 1893. Twelve lessons that can be done with 
a $10.00setofin truments. Therudiments of draw- 
ing in the best/orm. 83 4x64 in. pages 


Theoretical Aechanics. J. Edw. Taylor. An in- 
troduction to the study of theoretical mechanics. 
Clear, easily understood. Good book for begin- 
ners. Numerous problems to be worked out. 264 
4% x 74-inch pages ee 


Hand Book of Practical Mechanics. Chas. H. 
Saunders. This book is designed especially for 
use in the shop and drafting-room, and contains 
very many rules, tables and simple formule for the 
solution of such practical problems as are con- 
stantly coming up in the shop. It contains much 
valuable information for shop men, and is an 
excellent book for the shop. 116 644x4-inch 
Oe EL rere eee 


The Modern Machinist. Usher. 1895. A prac- 
tical treatise on modern machine shop methods. 
Illustrated by 257 engravings. Does not contain 
descriptions of machine tools, but of special tools 
and appliances, methods and plans of doing work 
with them. The book is one that every mechanic 
should have. 322 434x734 in. pages. ........$2.50 


How to Save [loney in Railroad Blacksmith 
Shops by the Use of Bulldozer and Helve Ham- 
mer. eynolds. 40 illustrations of dies and 
work. Very valuable to shop manager and fore- 
man b 20 6x9 in. pages. 


Machine Shop Arithmetic. Colvin & Cheney. 
1896. Plain rules oo shop men how to calcu- 
late speed of pulleys an ey how to figure 
the gears for screw cutting, and giving a t 
many facts about tools which every mec C) 
CUGUE to UNASTSENA....ccccesccccescecee> goc. 


Progressive Examinations of Locomotive En- 
gineers and Firemen. Hill, 1893. Three hundred 
questions and answers to them, on firing and run- 
ning locomotives, Standard form of examination 
on several roads. Contains colored plates of 
standard train and engine signals. 97 4x6 in. 


Locomotive Running Repairs. Hitcheo:: 
1892. A practical treatise on running repairs by » 
practical man. Numerous diagrams and illust}e. 
tions. 110 4x53 in. pages............c.ceces.. 50. 


Locomotive Engine-Running and Manageme‘: 
Illustrated. Sinclair. 1898. Enlarged. Best wort 
on running and care of locomotives. Plain fac‘s 
plainly stated. 416 4354x714 in. pages........ $2.08 


Practice and Theory of the Injector. Knes:s. 
1894. The a | complete work on the injector vet 
published. All about all kinds of injectors. {39 
534 x9 in. pages 


Modern Locomotive Construction. Ilustrated. 
Meyer. 1892. Tells how to design, figure out and 
make every part of a locomotive. A work of 
reference, especially valuable to draughtsmen and 
those in charge of building and repairs. Large 
and elaborate. 658 9x14in. pages.......... $10.00 


A llanual of Machine Construction, for En- 
gineers, Draughtsmen and Students, John 
Richards. 1889. An extremely useful book for 
the drawing table. Contains many tabulated di- 
mensions of those details of machinery which are 
of frequent occurrence, and many suggestions 
derived from the author’s wide experience. 158 
74 x104 in. pages. 91 illustrations and many use- 
ful tables...... $5.00 

Compressed Air ; Practical Information Upon Air 
Compression and the Transmission and Applica- 
tion of Compressed Air. Frank Richards. 1895. 
About the only bock in print that supplies the infor- 
mation on this important subject that so many 
are in search of. A practical book without mathe- 
matical ornamentation. 195 5x74 in. pages. 2% 
illustrations and diagrams, with many useful 
tables $1.50 


lechanical Drawing. A. K. Cross. 1895. A goud 
book for evening classes in drawing or for any one 
who wants to goitalone. A liberalsupply of prac 
ticalexamples. 197 pages, 5}4x8in....... 1.00 


The Steam Engine. Geo. C. V. Holmes. 1895. 
An excellent English treatise on the construction 
of the steam engine. Rules for proportions are 
given in algebraic signs. 528 414 x 634-inch pages; 
212 illustrations,........ $2.00 

Metal Cotoring and Bronzing. By Arthur H. 
Hiorus. 182. This is the best book we know of 
on the subject indicated by its title. It is a record 
of actual experiments and practice by its author 
and a colleague, T. J. Baker, and is a thoroughly 
practical work. 336 4% x 7-inch pages; cloth.$1.50 


Press Working of Metals. Oberlin Smith. 1896. A 
book which comprises about all the literature on 
this subject. Written in an interesting and in- 
structive style. and should beinthe hands of all 
who have to do with such work. 276544 x 83-inch 
pages; 431 illustrations; cloth binding........$3.00 


Steel—A [anual for Steel Users. Wm. Metcalf. 
1896. This is an excellent and practical book, and 
will be found especially well adapted to help those 
who must select and buy or forge, temper and use 
tool steel. Based on the experience of one of the 
highest authorities on steel. 169 434 x 74-inch 
pages; Illustrated; cloth binding.... $2.00 


Machinery Pattern Making. P.S. Dingey. 1892. 
Most of the matter in this book first appeared in the 
AMERICAN MACHINIST, but has been revised and 
additional itemsincluded. It is based on practical 
experience by the author. Few pattern makers 
will fail to find useful points in it, and most of 
them will find it very useful. 110 434 x 74-inch 
pages; 170 illustrations; cloth binding $2.50 


A Practical Treatise on the Otto Cycle Gas En- 
gine. Wm. Norris. 1896. An excellent treatise 
on the construction of the gas engine. Very lit- 
tle theory or mathematics. Full of working 
drawings. 260 6 x 9-inch pages and 207 —. 
ti 3-00 

A Text Book of Free-hand Lettering. Fran* 
T. Daniels. 1895. A sensible book on lettering 
with instructions that will pooee a real help. #4 
534 x 7i4-in. pages and 18 full page plates 75c- 


Elements of Mechanical Drawing. Gardner © 
Anthony. 1895. An excellent book covering pro 
jections, intersections of surfaces and other geo 
metrical problems. 98 534 x 74 in. pages and ° 
full-page PlAatES..ccccccqesccccce cocccccccccecs $1.50 


A Text Book of Machine Drawing. Gardner 
C. Anthony. 1896. A book on machine drawinz 
pure and simple. The samples are practical ani 
good. 50 534 x 7%in. pages and 16 full-pas 
SE iccconcomaiecaus. once i etaaiog naan Genre $1.20 

The above three books form a technical draw 
ing series. The beginner should have all thre« 
unless he is already a fair letterer, in which cas¢ 
the first one may be omitted. 

Gas, Gasoline and Om Vapor Engines. G. 
Hiscox. A new book with fullest up to-date inf 
mation onthe theory and construction of all stv: 
of these engines.......... - REP SEAT $2 5° 
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